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Expedited Screening Level Risk Assessment for Common Use Areas,
Coeur d’Alene River Basin

This appendix consists of the screening level risk assessment report for Coeur d’ Alene Lake
completed in October 1999. It is a part of this baseline risk assessment for the entire Coeur
d’ Alene basin.
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EXECUTIVE SUMMARY

This report evaluates metal concentrations in soil and water located on public and private lands
around Coeur d’ Alene Lake (Lake) and the Spokane River. Many of the areas surrounding the
Lake and the River are used for recreational purposes. Concern over the presence of excessive
metal concentrations from past mining activities in these areas prompted investigations at beaches
and other common use areas (CUAS) throughout the Coeur d’ Alene River Basin. Mining-impacted
materials were anticipated to be present near the water bodies capable of transporting metals
generated by upstream mining activities.

The EPA, the local health department, and Bureau of Land Management personnel familiar with the
area sel ected beaches and parks used by the public as areas of concern. Sampling activities were
conducted at 24 CUAs around the Lake and the Spokane River. Analytical results were compared
to risk-based screening concentrations (RBCs) considered protective of human health. The
comparison was intended to determine if conditions at the CUAs would pose any potentia health
risks to recreational users. CUAs identified as posing a potentia risk to human health would be
further evaluated in a more comprehensive risk assessment. In contrast, sites considered to pose
negligible risk were excluded from further consideration. The sites evaluated in this screening
assessment consist primarily of beaches and selected upland picnic areas.

Based on an assessment of site characteristics, sampling of soil, sediment, surface water, and
drinking water was conducted at several CUAs. Drinking water samples collected from the tap
were evaluated at only two locations. Soil was defined as material above the flood plain (high
water mark) of the Lake. Samples were collected in picnic- or play-areas at a distance from the
Lake sufficient to avoid inclusion of beach material. Soil in areas where only surficia play is
expected was collected from O to 1 inch deep. In grassy areas, sod was removed and soil
collected both from the root zone and down to the 1-inch level. Sediment was defined as material
at the shoreline, below the high water mark. Sediment samples collected in July of 1998 included
beach sand, gravel, or other material present above and below the waterline. Dry sediment along
beaches where digging play is expected was sampled to a depth of 12 inches. Sediment in wading
portions of the beach (waterline to a depth of 3 feet) was sampled from 0 to 6 inches. Surface
water samples were collected from O to 3 feet below water level after sediments were stirred for
two minutes by afield sampler; thus, the surface water samples included suspended solids.

Because children are considered the most sensitive population group, RBCs devel oped to ensure
protection of children are assumed to be protective of adults. RBCs protective of children playing
with beach sand and water were developed for recreational exposures. The RBC for soil assumes
children will be exposed to beach sand through ingestion and dermal contact and will ingest more
soil (i.e., eat more dirt) than they would in their home setting on a per day basis. The RBC for
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water assumes children will play in the near-shore area and be exposed to site chemicals through
incidental ingestion of disturbed (or stirred-up) sediments in water and through skin absorption of
chemicals. Children are assumed to play in soil/sediment and water two days per week (all day,
10+ hours) for four months of the year. A RBC was developed for each of the seven chemicals of
concern identified in the 21-square-mile area commonly referred to as the Bunker Hill Superfund
site. RBCswere compared to an estimate of the average chemical concentrationsin soil,
sediment, and surface water at each site. Drinking water concentrations were compared to federd
Maximum Contaminant Levels (MCL ) established for drinking water.

Lead RBC values were calculated using the Integrated Exposure Uptake Biokinetic (IEUBK)
Model for lead according to U.S. EPA guidance. The Model has built-in assumptions regarding
lead exposure, uptake, and its behavior in the body to estimate blood lead concentrationsin a
child. RBCswere calculated using atarget risk goal of not more than a5 percent risk that a child
would have ablood lead level exceeding 10 ng/dL. Aninitia soil RBC of 1,400 mg/kg was
estimated as protective at beachesif soil at the homes contained no greater than 200 mg/kg of lead.

If lead concentrationsin soil or sediment exceeded 1,400 mg/kg, the CUA was retained for further
evaluation. After screening soil, a second step involved combining sediment and surface water
exposures. 1f combined exposures resulted in a predicted risk greater than 5 percent of a child
exceeding the blood lead goal, the site was retained for further evaluation.

For chemicals other than lead, RBCs were calculated using standard U.S. EPA risk equations and
solving for a concentration. Target risk goals were established at 1 x 10° for carcinogens (excess
cancer risk of 1in 100,000) and a hazard quotient of 0.1 for noncarcinogens (one-tenth of the U.S.
EPA Reference Dose). Arsenicisthe only carcinogen evaluated in this assessment. The
following table presents the RBC and MCL values for chemicals other than lead:

Soil and Sediment Surface Water Drinking Water
Chemical RBC RBC MCLs
(mg/kg) (nglL) (uglL)
Antimony 23 200 6
Arsenic 23% 140 50
Cadmium 40 230 5
Copper 2,110 17,000 1,300
Mercury 17 140 2
Zinc 17,100 140,000 5,000

Arsenic has both carcinogenic and noncarcinogenic potentia. The RBC for arsenic was selected based on noncarcinogenic
potentia in children because this RBC was lower than the RBC based on the cancer endpoint. Furthermore, because arsenic’'s
s0il RBC isbdow an estimate of its natura background concentration of 35 mg/kg for the areq, site soil and sediments were
screened againgt the background leve rather than the RBC.
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Of the seven chemicals of concern, only lead and arsenic exceeded RBC values at Harrison Beach
(north) and at Blackwell 1sland, respectively. Combined sediment and water exposures for lead
dightly exceeded the predicted risk goal at Harrison Beach on the north side closest to the mouth
of the Coeur d’ Alene River (CUA Number 18). Of the 23 remaining sites, 22 had concentrations
of lead in soil and sediments at or below the Office of Solid Waste and Emergency Response
(OSWER) screening level of 400 ppm (U.S. EPA 1994d). The 400 ppm level of concernis used
to screen residential yards, where exposure is different from recreational sites. Corbin Park had a
sediment lead concentration of 412 ppm, which dightly exceeded the EPA residential screening
level, but was substantially below the RBC for combined sediment and water exposures at CUAS.
Arsenic concentrations in sediment exceeded arsenic’s background level of 35 mg/kg only at
Blackwell Island near the mouth of the Spokane River (CUA Number 21). Thesetwo areas are
retained for further evaluation in the baseline risk assessment. The other 22 sites evaluated in this
report will not be considered further in Coeur d’ Alene River Basin risk assessments.

Analytical results for drinking water samples collected from two sites, Harrison Beach
campground and L offs Bay, did not exceed MCLs. The total lead concentration at Harrison Beach
was 15.5 ng/L, which is approximately equal to the tap water action level for lead of 15 ng/L.
Lead in drinking water at the campground will be evaluated further as Harrison Beach (north) is
assessed in the Baseline Human Health Risk Assessment.
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20 INTRODUCTION

21 PURPOSE

This report provides a screening evaluation of metal concentrations in beach sediment, soil and
water at selected sites (Common Use Areas, or CUAS) located on public and private lands along
the shores of Coeur d’ Alene Lake (Lake) and the Spokane River. Past mining activitiesin the
Coeur d’' Alene River Basin (CDARB) are known to have released metalsinto the watershed.
Consequently, these metals have been transported to the Lake. Concern developed regarding the
potential for exposure to metals at recreational sites, since the general public visit the CUAs for
wading, swimming, picnicking, and other recreational activities. The purpose of this screening
evaluation isto evaluate the CUAs to determine which CUAs, if any, could be eliminated from
further regulatory concern.

Data were gathered at CUAs throughout the CDARB during the summer field season of 1998.
However, only CUASs on the shores of the Lake and the Spokane River are evaluated in this report.
CUAs not evaluated here will be evaluated in a baseline human health risk assessment (HHRA) in
1999. Sites deferred to the baseline HHRA include all sites along the Coeur d’ Alene River and its
tributaries upstream from the confluence of the river and the lake at Harrison.

To conduct the screening, concentrations of metalsin sediment, soil, and water at the selected
CUAs are compared to risk-based screening concentrations (RBCs) protective of human health.
Sediment refers to materials at the shoreline, including beach sand, gravel, or whatever materials
are present above and below the waterline. Soil refers to materials away from the shoreline, such
as soil in picnic- or play-areas. Based on this comparison, sites will either be:

. Excluded from further consideration because they are unlikely to pose athreat to
human hedlth; or

. Carried forward for additional, more detailed evaluation in the baseline HHRA
The screening is done by comparing contaminant concentrations in specific media, such as surface
soil or beach sand, to RBCs developed for the contaminant in that medium. |If media
concentrations are below the RBC, the contaminant is unlikely to present a health risk in the given

medium at the given site. If measured concentrations exceed RBCs, exposure to contaminants at
the site requires additional, more detailed analysis.

22 BACKGROUND
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Environmental problemsin the CDARB have accumulated from a number of different sources,
including more than 100 years of mining, milling, and ore processing in the Silver Valey. The
residual tailings, which are awaste product of ore processing, are suspected to be major
contributors of metals contamination. Waste rock piles produced by mining operations could also
contribute metal contaminants. Surface-water runoff from tailings piles into streams and rivers,
actual use of tailingsin construction activities and other activities have distributed contaminants
into areas where people can be exposed to them. In addition, air-dispersed metals generated by
the mining and smelter operations contributed to surface soil contamination throughout the
CDARB.

To assess potential contamination at CUAs in the CDARB, the Panhandle Health District (PHD)
investigated lead at eight public beaches along the Lake and the Spokane River in 1997. In the
PHD study, samples were taken from beach sediment and analyzed only for lead. Water was not
sampled. Results of the investigation indicated that most of the beaches had relatively low lead
levels (ranging from <10 to 90 parts per million [ppm]). However, Harrison Beach, located close
to the confluence of the Coeur d’ Alene River and the Lake, had reported concentrations of lead
ranging from 155 to 344 ppm.

23  SITEDESCRIPTION

The CDARB isamajor recreational areafor people fromin and out of the state of Idaho. This
evaluation covers 24 devel oped recreational areas from Corbin Park, west of Post Falls, 1daho, on
the Spokane River, to Fuller Landing, south of Harrison on the Lake (Figure 1-1). The siteswere
selected in atwo-part process. First, apreliminary list of CUAs was devel oped based on input
from M. Calabretta, a Silver Valley Natural Resource Trustees representative, and E. Liverman,
the U.S. EPA Coeur d’ Alenefield representative. Subsequently, during the week of June 8, 1998,
field teams visited most of the sites on the preliminary list. E. Liverman accompanied the field
team to clarify sitelocations. Discussion of the preliminary list and the findings of the field visits
focused the list of potential sitesto those provided in Table 1-1. Thistable liststhe CUAS
included in this screening evaluation. Additional information regarding site selection isin the
Field Sampling Plan Addendum 05 (FSPA 05) report prepared by URS Greiner, Inc. (URSG
1998a).

Table 1-1 groups the sites into two geographical locations: (1) Spokane River (CUA Number 30)
and (2) Coeur d'Alene Lake. In general, the Spokane River and the Lake sites are al beaches
where people play and swim at the water’s edge. Sediment samples from shoreline areas were
taken at all sites except three: Harrison Beach (Site 1, West, CUA Number 17), Fuller Landing,
and Rockford Bay. The latter two areas were both restricted to a boat ramp and upland play areas.
Shoreline samples (referred to as “sediment” in this report) were taken above and below the
waterline, in the “beach zone” and “wading zone,” respectively. In some cases, rocky or cobbled
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beaches precluded sampling above the water line; therefore, sufficient sample materials could not
be obtained.

Some of the CUAs include upland areas away from the shore where people may picnic or use play
areas and fields for recreational activities. Upland areas were sampled if it seemed possible that
high water events could have inundated these areas, potentially depositing contaminated sediments.

Drinking water was not available at most of the sites; however, several of the developed city
beaches and parks had drinking water supplied from the city systems. Municipally supplied water
routinely istested by the State of 1daho and meets drinking water standards; therefore, municipal
sources were not sampled. Two sites, Harrison Beach and L off’ s Bay, had water supplies
originating from groundwater sources. If the drinking water source was not public or not known,
drinking water was sampled. A brief overview of each siteis provided below, and representative
photographs are provided in Appendix A.

North Idaho College Beach, Along the Spokane River (CUA Number 1). Thissiteis
associated with North Idaho College, and is a devel oped beach where multiple recreationa
activities occur, including swimming and wading. The shoreline consists of gravel. Thereisa
park areawith picnic tables. Soil samples were taken up from the beach based on an assumption
that high water may inundate thisarea. Drinking water is supplied from the municipal system.

Post Falls City Beach/River Park (CUA Number 3). Thisisadeveloped park that includes a
volleyball court, picnic areas and playgrounds, as well as the wading and swimming beach. The
beach consists of sand. Upland soil samples were taken because of the relatively flat slope from
the beach to the picnic and play areas. Inundation of the upland areas during high water events
was assumed. Drinking water is supplied from the municipal system.

Green Ferry Bay County Park (CUA Number 5). Thisisadeveloped park that includes a
horseshoe pit, volleyball court, and picnic area, as well as the wading and swimming beach. The
beach is primarily gravel. Soil samples were taken at upland areas based on an assumption that
high water may inundate this area. Drinking water is not available.

Black Bay (CUA Number 6). Thisisasmall recreation areathat includes a small beach and
wading area. The siteisrelatively undeveloped, limited to the small beach and some trails, and is
used as a genera gathering place. Soil samples were taken up from the beach based on an
assumption that high water may inundate thisarea. Drinking water is not available.

BLM Pump Station (CUA Number 7). Thissiteisrelatively small and less developed than the
city beaches. It includes a beach with a picnic table, a park area, and some trails. Soil samples
were taken up from the beach based on an assumption that high water may inundate this area.
Drinking water is not available.
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Corbin Park (CUA Number 8). Corbin Park has multiple uses, including the beach, picnic aress,
playfields, and a boat ramp. The playfieldsinclude volleyball courts and a baseball diamond.
The play areas were assumed to be above the high water levels, so samples were taken only from
the beach. The beach itself isfairly rocky, which likely limits the amount of beach play that might
occur on asandier beach. Drinking water is supplied from the municipal system.

Blackwell 1sland (CUA Number 21). The Blackwell Island siteisavery small, undevel oped
stretch of gravel and sand where people can access the Spokane River. There are also trailsto an
undevel oped upland area where people may gather. Drinking water is not available. Samples
were taken from the upland area and the beach.

North Idaho College Beach, Along Coeur d’ Alene Lake (CUA Number 2). Thissiteis
associated with North Idaho College, and is a developed beach where multiple recreational
activities occur, including swimming, wading, and sailboat launching from the beach. Thereisa
park areawith picnic tables. However, high water is not likely to inundate this area, so upland
soil samples were not taken. Drinking water is supplied from the municipal system.

Coeur d’'Alene Beach at City Park (CUA Number 9). Thisisahighly developed beach and

park. Facilitiesinclude the beach itself, a park, picnic areas, playfields, and playgrounds.
Drinking water is supplied from the municipal system. A retaining wall separates the beach from
the rest of the park, so high water is not likely to inundate the upland areas. Based on this, samples
were taken only from the beach.

Tubbs Hill, Site 1 (CUA Number 10). Thissite consists of along, narrow, sandy beach on the
west side of Tubbs Point. The beach is approximately 150-feet long and from 6-feet to 30-feet
wide. Thesiteisused primarily for swimming, wading, and general gathering. Thereisno
drinking water available. Samples were taken only from the beach.

Tubbs Hill, Site 2 (CUA Number 11). Thissite consists of a sandy beach on the east side of
Tubbs Point. The site is used primarily for swimming, wading, and general gathering. Thereisno
drinking water available. Samples were taken only from the beach.

Tubbs Hill, Site 3 (CUA Number 12). Thissite consists of a sandy beach east of the other Tubbs
Hill beaches. The siteis used primarily for swimming, wading, and general gathering. Thereis
no drinking water available. Samples were taken only from the beach.

Higgin’s Point, Sites 1 and 2 (CUA Numbers 15 and 16). Samples were taken only from the
beach area. Photographs are not available for these two sites.

Harrison Beach, West (CUA Number 17). Thissiteison the west side of the town of Harrison.
The beach siteis very rocky, such that it was not possible to obtain sediment samples. The upland
areas have been developed for use as an RV campground, boat launch, and fishing pier. Picnic
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areas are also available. A drinking water source is available at this site, so a sample was
collected. Surface soils were sampled at this site. People using this site are likely to use Harrison
Beach Sites for swimming.

Harrison Beach, North (CUA Number 18). Thissiteisnorth of Harrison Beach West, and
consists of a sandy beach developed for wading and swimming. Sediment was sampled at this
site.

Cougar Bay (CUA Number 19). Cougar Bay isasmall, less developed site used for wading,
swimming, and fishing. Drinking water is not available. Samples were taken from the upland
areas based on the assumption that high water could inundate the area.

Bell Bay (CUA Number 23). Bell Bay is primarily a set of docks for boating and fishing. It also
includes camp sites and picnic areas. Wading and swimming are expected, but there is no beach
area available for typical beach play. The shoreline consists primarily of cobbles. Drinking
water is not available down at the beach. Upland areas were sampled.

Mica Bay (CUA Number 24). MicaBay isadeveloped recreational areathat includes a
campground, boat docks, playgrounds, picnic areas, and playfields. Drinking water is not
available. Upland areas were sampled.

Rockford Bay (CUA Number 25). Rockford Bay is one of the sites evaluated in this assessment
that does not include abeach. The siteis small, and limited to a boat ramp and picnic area. Only
upland areas were sampled.

Loff’s Bay (CUA Number 26). Loff’s Bay includes both upland and beach uses, so both soil and
beach sediment samples were collected. In addition, Loff’s Bay has a drinking water source
consisting of a simple pipe running from ahillside. People can collect water asit runs from the
open end of the pipe. However, the water source is posted with awarning stating that the water
likely contains unacceptable levels of fecal coliform bacteria, and that water should be boiled
before use in drinking and cooking. One sample was taken from this source.

Windy Bay (CUA Number 27). Windy Bay has agravelly shore, though it is used as a place to
enter the water for swimming. The site also has a boat dock, a campground, and picnic aress.
Upland areas were sampled.

Spokane Point (CUA Number 29). Spokane Point was sampled as a potential wading and
swimming area, though there is some doubt as to whether there is much wading activity at the site.
The pitch of the shoreline below the waterline is moderately steep. A boat dock is present. No
upland recreational uses were noted, so upland samples were not gathered. Drinking water is not
available.
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Fuller Landing (CUA Number 30). Fuller Landing is aboat launch area, but not a significant
beach area. Wading is expected in the process of launching boats, but the shoreline isfairly steep.
The shorelineis cobbled. Only upland areas were sampled.

24  CONCEPTUAL SITE MODEL

Exposure at the CUAs on the Lake and the Spokane River isincurred through recreational
activities. The following are the two types of recreational activity that are considered in this
assessment (depends on the characteristics of the site):

. Beach recreation
. Upland recreation—general recreation

Each activity typeis discussed below. Pathways are presented graphicaly in the conceptual site
model (CSM) for the Lake and the Spokane River (Figure 1-2). RBCs were only developed for
beach recreation because that is the most intensive exposure to sediments and water. RBCs
protective of beach play will also be protective of activitiesin the upland areas.

24.1 Beach Recreation
Typical recreational usesin the beach areas are:

. Dry beach play—playing in the sand, building sand castles
. Shallow-water play—wading, splashing, playing catch in shallow water
. Swimming

These recreational activities produce intensive contact with sediments, especially when
individuals are moving in and out of the water and in contact with wet surfaces. Of particular
interest isa child playing in the sand, where wet materials are likely to adhere to the skin surface,
and alarge proportion of skin surfaceis exposed. Under such conditions, adhered materials are
available for hand-to-mouth transport, and as a source for contaminant transport across the dermal
barrier.

Playing in shallow water is aso a concern, because wading and splashing are likely to resuspend
sediments. The suspended sediments provide a source for incidental ingestion of contaminants as
people play in the water. For this reason, surface-water samples were taken in shallow water
after the water and sediments were agitated by the sampling crew to simulate beach play.
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Swimming beyond the shallow-water zones into clear surface water is a possible exposure route
because there may be dissolved metals in the water column. Previously measured dissolved-
metals concentrations in offshore waters of the Lake are fairly low, making this pathway less
significant for the lake and its major drainage, the Spokane River (Woods and Beckwich 1997).
On thisbasis, only exposures to shallow water areas were evaluated in this assessment.

2.4.2 Upland Recreation—General Recreation

Upland recreation is distinguished from the beach recreation activities specified above, and
includes all other activitiesthat do not pertain to shoreline play. At the CUAs on the Lake and the
Spokane River, the following uses occur:

. Playgrounds and ball fields (e.g., areas used for ball games and other non-digging

types of play)
. Picnicking
. Camping
. Drinking public supplied water from local wells (two sites)
. Trail use

Pathways of concern in the upland areas include exposure to surface soils, followed by incidental
ingestion and dermal absorption. Inhalation of particulates entrained in the air is a possibility at
sites where the ground surface is bare and dusty, but this represented a minority of sites and was
not included in the development of RBCs for screening.

Playgrounds that have sandboxes or other digging types of play areas were found at the Post Falls
City Beach and the Coeur d’ Alene Beach at City Park. However, these playground areas were
determined to be above the high water level, and so these areas were not sampled.

2.4.3 Other Considerations

Incidental exposure to soil or water could occur during fishing or gathering of other food items
from the Lake or the Spokane River. However, arecent Agency for Toxic Substances and Disease
Registry (ATSDR) evaluation (1998) determined that consumption of fish from the Lake presents
insignificant risks to those who do not experience excessive lead exposures elsewhere, and
surface water concentrations of metalsin the lake are relatively low. Therefore, exposure during
fishing and other food gathering activities was not evaluated.
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It is also possible that park maintenance workers could be exposed to contaminants in soil,
sediment and water during the course of their work activities. However, the screening
concentrations devel oped in this assessment were developed to protect the most sensitive
population, children, under conditions of intensive exposure during beach play. These screening
concentrations will be protective of adult maintenance workers.

25 METHODOLOGY

The focus of this expedited risk assessment is the development of screening RBCsin soil and
water that will protect all visitorsto CUAs around the Lake and the Spokane River. Recreational
exposure was eval uated based on children ingesting soil and getting soil on their skin (dermal
contact). In addition, the beach areas were aso evaluated for child exposures while swimming.
Children were selected as the most sensitive population.

This report was prepared in accordance with EPA’ s current risk assessment guidelines (U.S. EPA
19894, 199143, 1991b, 1993, 1994, and 19974). Exposure assumptions are based on federal and
EPA Region 10 recommended exposure factors (U.S. EPA 1991c); however, in the absence of
appropriate regulatory guidance (e.g., Site-specific conditions), the evaluation follows the best
available science and professional judgment.

The accuracy of this report depends in part on the quality and representativeness of the available
sampling, exposure, and toxicological data. Where information isincomplete, conservative
assumptions were made so that public health risks were not underestimated. Section 7 presents a
discussion of uncertaintiesin the risk assessment resulting from data limitations.

The risk assessment includes the descriptions and evaluations of the sampling data presented in
Section 2. Section 3 describes the development of RBCs for lead (according to EPA policy, lead
is evaluated differently from other metals). Section 4 describes the site screening methodol ogy for
lead, and the screening results. Section 5 describes the development of screening RBCs for
chemicals other than lead. Section 6 compares the sampling data with the site-specific RBCs for
chemicals other than lead. Section 8 presents a summary and the conclusions of the report.
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Figure 1-1 Coeur d’' Alene Lake Beach Area Sampling Sites

11x17. Takes 2 pageholders. Startson odd # d page.
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Table1-1
CUAsiIn the Coeur d’Alene River Basin
Site CUA Site Name Use Use Frequency | Use Duration
Location 1D Category Days/Week Months/Y ear
Spokane River 1 N. Idaho College Beach (Spokane River) Beach & 2 4
(7 sites) Upland Area
3 Post Falls City Beach/River Park Beach & 2 4
Upland Area
5 Green Ferry Bay County Park Beach & 2 4
Upland Area
6 Black Bay Beach & 2 4
Upland Area
7 BLM Pump Station Beach & 2 4
Upland Area
8 Corbin Park Beach Only 2 4
21 Blackwell Idand Beach & 2 4
Upland Area
Coeur d' Alene Lake 2 N. Idaho College Beach (CdA Lake) Beach Only 2 4
(17 Sites) 9 Coeur d’Alene Beach at City Park Beach & 4
Upland Area
10 Tubbs Hill (Site 1) Beach Only 2 4
11 |TubbsHill (Ste?2) Beach Only 2 4
12 Tubbs Hill (Site 3) Beach Only 2 4
15 Higgan's Paoint (Site 1) Beach Only 2 4
16 Higgan's Point (Site 2) Beach Only 2 4
17 Harrison Beach (Site 1, West) Upland Area 2 4
Only
18 Harrison Beach (Site 2, North) Beach Only 4
19 Cougar Bay Beach & 2 4
Upland Area
23 Bell Bay Beach & 2 4
Upland Area
24 Mica Bay Beach & 2 4
Upland Area
25 Rockford Bay Upland Area 2 4
Only
26 Loffs Bay Beach & 2 4
Upland Area
27  |Windy Bay Beach & 2 4
Upland Area
29 Spokane Paint (on reservation) Beach Only 2 4
30 Fuller Landing Upland Area 2 4
Only
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Six of the original 30 CUAs were diminated from the sampling effort for various reasons (Sites 4, 13, 14, 20, 22, and 28). Of these
six gites, five were smply boat ramps where activities other then launching boats were not expected. These sites did not include
beaches or improvements that would encourage recreational activities and produce exposure. The sixth site was a beach fronted by
several private residences (Sanders Beach). EPA sought permission from the homeowners to sample their beaches. Several
homeowners denied permission to access their property; therefore, EPA decided not to sample. Sanders Beach was indirectly
represented by other beaches sampled at the north end of Coeur d’ Alene Lake, particularly Tubbs Hill (Site 3), which is very near
Sanders Beach.

Notes:

BLM - U.S. Bureau of Land Management
CUA - Common Use Areas

CdA - Coeur d Alene
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3.0 DATA EVALUATION

This section provides a brief summary of the sampling and analysis completed to support this
screening assessment. Samples were collected from soil, sediments, surface water, and at two
gites, drinking water. Maps showing the sample locations at each common use area (CUA) are
presented in Appendix B. Sections below describe the numbers and types of samples collected at
each CUA and present analytical results. Also described are the methods used to estimate
background concentrations of metalsin soil and surface water, and to select chemicals of concern
(COCs).

Datawere gathered for this screening level analysis as described in the Field Sampling Plan
Addendum 05 (FSPA 05) report prepared by URSG (1998a). The overall objectives of FSPA 05
included the following:

. Provide adequate data to support conclusions that areas presently assumed to be
clean arein fact clean and may be eliminated from further investigation.

. Provide adequate data to support an assessment of risks to human health in each
investigation location.

. Provide data to support decision-making regarding the need for and nature of
potential remedial measures at investigation locations.

To achieve these objectives, the following activities were compl eted:

. Collect data on the potentialy affected mediafound in CUAsin selected locations
throughout the Coeur d’ Alene River Basin (CDARB).

. Collect data on the potentially affected media found in recreational beach areasin
selected locations along Coeur d’ Alene Lake (Lake) and the Spokane River.

. Observe common recreational activities at study locations to provide input to
assumptions used in exposure models

. Supplement existing data for the study locations.
The constituents of concern are:
. Antimony
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. Arsenic

. Cadmium
. Copper

. Lead

. Mercury
. Zinc

These metals were selected based on those constituents previoudly identified as contaminants of
concern in the 21-square-mile area commonly referred to as the Bunker Hill Superfund site.

31 SAMPLING INVESTIGATIONS

Based on known public uses of the CDARB and the possibility of human health risks from
exposure to metal contaminants, samples were collected from sediment, soil, and surface water at
the CUAs. In addition, drinking water sources were sampled at two |locations because the water
source was not a public water supply. Public-supplied water at the developed beachesis
delivered from municipal water systems that are tested and known to be free from contamination.
Table 2-1 isasummary of the media sampled and the number of samples collected at each CUA.

3.1.1 Soil and Sediment Sampling

Table 1-1 lists the CUAs that were sampled in FSPA 05. The objective of the sampling wasto
produce sufficient data for screening against RBCs, and, if necessary, to estimate an upper
confidence limit on the mean concentration (see Section 3.3 of FSPA 05).

Contaminant concentrations in beach sediment along the L ake and the Spokane River were
expected to be relatively uniform within the span of any single beach due to the nature of sediment
deposition during flooding events. Given a homogenous distribution, the statistical variability in
contaminant concentrations in beach sediment along the Lake and the Spokane River was expected
to be relatively low. Based on this expectation, the “Max of N” method (Conover, 1980) was used
to calculate the number of samples to be collected, as described in Section 3.5 and Attachment E
in FSPA 05.

The “Max of N” method is a nonparametric technique used to calculate the number of samples
needed to estimate a prespecified tolerance interval of the sampled population with a prespecified
level of confidence. In FSPA 05, the technique was used to cal cul ate the number of samples
needed to estimate the median concentration of the sampled population with 95 percent confidence.
Based on this method, collecting 5 samples would assure that the maximum detected value of the
samples would be greater than the median of the population. In other words, the data set would
bracket the median (as opposed to being lower than the median). Therefore, comparing the
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maximum detected values to RBCs would assure that the median concentration was less than the
RBC. Inturn, these data could be used to calculate the mean or upper confidence limit on the
mean. Although 5 samples were determined to be sufficient for screening purposes, the number of
samples was increased to 7 to increase confidence in the results, particularly due to the
expectation that metals at the beaches would not exceed screening concentrations.

Both sediment (i.e., river and lake sediment) and soil (i.e., playground sand, play field soil, and
other soil asidentified) were collected in common and recreational areas of interest. Sampling
was based on an assumption of two types of exposure to sediment or soils. (1) children or others
digging in beach sand or playground soil; and (2) children or others contacting the surface material
during play. Soil in areas where only surficial play is expected was collected from 0to 1 inch
deep. In grassy areas, sod was removed and soil collected both from the root zone and down to
the 1-inch level. Dry sediment along beaches where digging play is expected was sampled to a
depth of 12 inches. Sediment in the wading portion of the beach (waterline to a depth of 3 feet)
was sampled from O to 6 inches. The soil and sediment collection methods used were taken from
the Generic Field Sampling Plan and Generic Quality Assurance Project Plan for the Bunker
Hill Facility prepared by URSG (Field Sampling Plan; 1997), Section 4.2.1 and 4.2.3,
respectively. Soil and sediment samples were sieved through an 80 screen mesh sieve following
ASTM Method D-422. Sieving was done to produce particles for analysis that represent the size
of particles expected to adhere to skin. Table 2-2 provides asummary of analytical results for
metals in soils and sediments from samples gathered at the CUAs. Only two sediment samples
were collected from Bell Bay (CUA Number 23) and two from Windy Bay (CUA Number 27)
because an insufficient amount of fine materials was present at these two sites. The wet sediments
consisted of very coarse sand to large cobble, with no materials present in the 80 mesh range.
Wave action likely moved fine sediments to deeper depths.

3.1.2 Surface Water Sampling

Incidental ingestion is possible during swimming or wading activities. Therefore, surface water
was sampled from selected river and lake areas. Samples were taken at shallow-water beach
locations with alow or moderate slope underwater based on the assumption that people are
unlikely to attempt to wade on steeply sloped beaches. Prior to surface water collection, field
samplers disturbed sediments at a randomly located sample point in an effort to mimic surface
water conditions during water play activities. Sampling of disturbed water that contained
suspended sediments was used as a protective, worst case scenario and should be protective of
ingestion of undisturbed surface water. Randomly placed surface water samples were collected
from the mid-water column depth (0 to 3 feet below water level) in the disturbed area. The
collection methods were taken from the Field Sampling Plan (URSG 1997) (Section 4.2.2).
Table 2-3 provides a summary of the analytical results for samples taken from surface water in
which sediments were resuspended by the field crew, and, for two sites, drinking water samples.
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3.1.3 Sampling Drinking Water From Local Wells

Two CUASs have public drinking water supplies. Harrison Beach (CUA Number 17) supplies
water at the campground. At Windy Bay, a simple pipe carries water, presumably from
groundwater, from a hillside. One sample was collected at each of these sources. First draw
water samples were collected. That is, water that had been standing in the water pipes for several
hours was collected and analyzed. Table 2-3 presents the results of the drinking water sampling.

3.1.4 Statigtica Anaysisand Results

Modeling requirements necessitated different statistical treatment of lead and non-lead metals. For
lead, arithmetic average concentrations were used in the screening, consistent with input
requirements for the Integrated Uptake Biokinetic (IEUBK) model (see Sections 3 and 4). Itis
inappropriate to use other than arithmetic average concentrations in the IEUBK model.

For non-lead metals, maximum concentrations were used for all metals except arsenic (see
below). These metals were antimony, cadmium, copper, mercury, and zinc. Comparing maximum
concentrations to RBCs represents the most conservative screening scenario, since the sampling
plan was designed to assure, with 95 percent confidence, that maximum concentrations would
exceed the median of the data set. Therefore, if the maximum concentration for a given metal is
less than its RBC, then the median value will be less than the RBC, and risks are not expected to
be significant.

For arsenic, the 95 percent upper confidence limit (UCLgs) on the mean was used for comparison
to the screening concentrations. The UCLgs was used because data from the CUA sites were
compared to a background arsenic concentration specifically developed for sediments (see Section
2.2) instead of the arsenic RBC, which falls below background. Background concentrations were
set at the 95™ percentile of the background data set, as directed by EPA, to assure that
concentrations below this percentile are regarded as background.

To generate the UCL g, data distributions were first checked to determine if the data were normally
or lognormally distributed. 1f the data were lognormally distributed, then the UCLgs on the
lognormal distribution was used for screening. If the data were normally distributed, or did not fit
either alognormal or normal distribution, then the UCLgs on the normal distribution was used. In
most cases, the data were lognormally distributed. The values for arsenic presented in Table 2-2
are lognormal UCLgss unless otherwise noted.

Distribution tests and UCL gss were completed using the MTCASat add-in (Version 2.1) to

Microsoft Excel. MTCAStat is available from the Washington State Department of Ecology. A
summary of the results from the MTCAStat application is provided in Appendix G. Appendix B
shows sample locations for each site and Appendix C contains detailed data summaries for each
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location. Table 2-2 presents the maximum concentrations used in the screening evaluation for the
chemicals detected in soil and sediments and Table 2-3 presents the maximum concentrations used
in the screening evaluation for the chemicals detected in surface water at each CUA.

3.2 ESTIMATED SOIL BACKGROUND CONCENTRATIONS USED FOR SCREENING
CUA SITES

A background concentration for each of the seven metals of concern was developed for the
specific task of screening the CUAs located around the Lake and the Spokane River. Use of the
background concentrations presented below should be limited to the CUA screening process, and
not extended basin-wide. Different background concentrations may be required elsewherein the
CDARB dueto differences in geology.

Given the size and complexity of the CDARB, arange of background concentrations rather than a
single value is a better representation of the variations in metal concentrations throughout the
basin. However, an upper estimate of background was calculated here for the purpose of
screening. Theintent is not to retain sites for further evaluation if the concentrations at the site are
in the range of possible background values.

3.2.1 Introduction

The United States Geologica Survey (USGS) conducted a study in the Coeur d’ Alene Mining
Didtrict to evaluate the use of geochemical anomalies in predicting the presence of concealed ore
deposits (Gott and Cathrall 1980). To develop analytical datafor the study, approximately 8,700
soil and 4,000 rock samples were collected throughout the district and analyzed for a selected
suite of elements.

Rock samples collected were screened, and only the minus 100-mesh or finer portion was used for
analysis. The soil samples collected were screened, and only the minus 80-mesh portion was used
for analysis. The analytical data was then evauated to identify which elements might be useful as
indicators of known and potentially undiscovered ore deposits. The study covered approximately
300 square miles of the Coeur d’ Alene Mining District. The areaincluded in the USGS study is
the probable source area of most sediments deposited in and around the Lake.

Geochemical maps were gridded to a rectangular coordinate system. Sample locations (rock and
soil) within an 800-foot radius of a grid mesh point were transposed to the mesh point and
weighted based on distance moved. All dataat a mesh point were then averaged, and the average
value was used to generate geochemical contour maps.
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The aspect of the USGS study that is of interest to the CUA screening process is the reported
background concentrations for the seven metals of concern. As used in the study, each background
metal concentration represents a threshold above which the metal concentration has been enriched
in rock or soil by some process, possibly emplacement of an ore deposit.

Past health risk studies in the CDARB have used the background data to help establish thresholds
above which metal concentrations in soil or rock may be elevated as aresult of mining activity.
As part of the current screening evaluation, the USGS study was reviewed to assess its
applicability for development of background concentrations for the seven metals of concern.
However, the current CUA screening process focuses on sites that lie outside the USGS study area.
Consequently, a background analysis of the seven metals of concern was conducted using
available sample data devel oped by URSG (19984) in the lower basin sediments and CUA areas
throughout the basin. The following sections summarize background information presented in the
USGS report and development of background concentrations for use in the CUA Screening process
based on URSG’ s (1998a) sediment sampling.

The objective of the sediment sampling effort conducted by URSG (1997 and 1998a) was to
collect data to define the vertical extent of mining waste deposits within the Coeur d’ Alene River
main stem, Lateral Lakes, and Coeur d' Alene River floodplains. The data was used to estimate the
volume of sediments within the lower CDARB that is contaminated with mining waste. The
second phase of the field investigation involved estimating the vertical distribution of metalsin the
sediments down to the pre-mining sedimentary material and collecting sediment core samples
within the Coeur d’ Alene River main stem, the Lateral Lakes, and the Coeur d’ Alene River
floodplains.

USGS established four core transect sites along the lower Coeur d’ Alene River: Harrison, Swan,
Medimont, and Cataldo. Five coreswere collected per transect with one sample per meter of
sediment core. The Harrison Transect consisted of 26 one-meter core segments, the Swan and
Medimont Transects each with 28, the Cataldo Transect with 44 (total samples = 126). A total of
16 cores were collected at four sediment coring locations within each of the accessible Lateral
Lakes: Cave, Medicine, Killarney, and Rose (four cores each), with three samples per three-meter
depths (total samples=48). In addition, sediment core samples were collected from the
floodplains at six river transects. Cataldo, Dudley, Killarney, Medimont, Swan, and Harrison. At
each floodplain transect, 10 sediment cores were collected at three-meter depths with three
samples per three-meter core (total samples = 180). The average depth of mining-impacted
sediments was approximately 12 feet. The sediment core samples were collected at depths
between 6 meters (20 feet) and 10 meters (approximately 33 feet).

3.2.2 Applicability of Datafor Evaluating Background Concentrations
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The 90™ percentile distribution for the seven metals of concern in soil for all formations sampled
in the USGS study (1980) is presented in Table 2-4. The 95" percentile values from this same
study are presented in Table 2-5 for ease of comparison to the background concentrations
developed later in this section.

Of the seven metals of concern, antimony, copper, lead and mercury appear to partially define
mineral beltsin the district. Arsenic, cadmium and zinc do not appear definitive of the known
mineral belts. Asdiscussed in the USGS Study, when plotted on a map of the district, some metal
concentrations below the background threshold can be associated with known mineraization.

Metal concentrations above the background threshold (referred to as anomalous) when plotted on a
map of the district do not always correlate with known mineralization trends. This would suggest
that some of the anomalies reflect metal enrichment by natural processes not directly related to ore
deposits.

Use of the USGS data to indicate metal concentrations that are related to mining impacts should
recognize arange of background values for each metal of concern as will be discussed in the
following sections below. This could account for metal variability in the district not directly
related to emplacement of ore deposits.

3.2.3 Estimated Background Concentration for Screening of CUA Sites

This section presents the estimated background concentrations for seven metals of concern that
were used in screening the subject CUA sites. The background estimates were based on statistical
analysis of laboratory-reported concentrations of antimony, arsenic, cadmium, copper, lead,
mercury, and zinc from available sediment samples taken in the lower CDARB, as reported in
URSG (1998h). Aswill be explained, background estimates for antimony at the subject CUA sites
also required analysis of laboratory-reported concentrations of antimony, as contained in the
project data base, from soil sampling done in the common use areas throughout the basin. The
statistical analysis methodology used to make the background estimates is a so summarized.

Background concentrations at a given site exist over arange of values, described by the
background population distribution. For the subject CUA sites, EPA has selected a background
concentration based on the 95™ percentile of the background population distribution. Selection of
the 95™ percentile, or any percentile, is arisk management decision. Use of the 95™ percentile
helps assure that concentrations below that value are likely to be within the background range.

3.2.3.1 Statistical Analysis Methodol ogy
The statistical analysis methodology used to estimate background concentrations was based on the

California EPA (Cal/EPA) fina policy on selecting inorganic constituents as chemicals of
potential concern for risk assessment at hazardous waste sites (Cal/EPA 1997). For each
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chemical, available sample concentrations were analyzed to determine the cumulative frequency
distribution (CFD), or cumulative probability plot, of the data. Where the CFD showed two or
more populations, “ambient” or background conditions were defined as the distribution of
concentrations associated with the lowest-concentration population. The background population
distribution was then used to estimate a background concentration based on the 95 percentile of
the distribution.

Because trace chemicals generally follow alognormal probability distribution, the sample
concentration data for each chemical was anayzed as alognormal CFD. For chemicals following
alognormal distribution, the log-transformed concentrations follow a normal distribution, with the
log concentrations versus standardized normal variate plotting as a straight line. The plot of log
concentration versus standardized normal variateis called alognormal CFD.

The lognormal CFD for each of the seven chemicals was estimated by the following procedure
(adapted from WDOE 1993 and Cal/EPA 1997). First, all non-detected values were given a
sample concentration equal to one half of the laboratory detection limit for that sample. Next, al
sample concentrations were log transformed by taking the natural logarithm of each concentration.
Then, for each chemical, the sample log-transformed concentrations were ranked from lowest to
highest. The ranked log-transformed concentrations were then assigned the following plotting
positions: (1-3/8)/(N+0.25); were N is the total number of samples, and | isthe rank order, from
one (lowest concentration) to N (highest concentration). The plotting positions are unbiased
estimates of the cumulative probabilities associated with corresponding log-transformed sample
concentrations (Cunnane 1978). For each detected concentration, the standardized normal variate,
u, associated with the estimated probability, (I-3/8)/(N+0.25), was determined from the inverse
standard normal cumulative distribution function evaluated at the estimated probability. To create
the lognormal CFD, the standardized normal variates, u, were plotted against the corresponding
log-transformed concentration, log concentration, of all samples having detected concentrations
(i.e., non-detects were not plotted).

An aternative statistical method applied to lead is described in areport prepared by SRC and can
be found in Appendix H. Their methodology took into consideration the geology of the area and
local anthropogenic sources of lead other than mining (e.g., automobile emissions and
deteriorating lead-based paint). SRC (1999) estimated the local background concentrations of
lead in the CDARB to range from 120 to 2,700 ppm. The lower and upper bounds on this range
represent the sums of the lower and upper bound estimates, respectively, of the following three
major contributing sources to local background:

. Regional sources: 20 - 250
. Exterior lead-based paint: 100 - 2,000
. Automotive emissions. 10 - 450
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These three sources are considered to be the major potential anthropogenic sources of soil lead,
other than mining and smelting related contamination of soil (SRC 1999).

SRC used the same data set as URSG (collected from the lateral 1akes and lower sediment coring)
and an alternative statistical method to estimate a 95th percentile value for arsenic as described in
areport found in Appendix H. They evaluated different truncation levelsin order to investigate
the uncertainty associated with where the “bright line” is drawn to distinguish background samples
versus the site-impacted samples. The three truncation points at 12.5, 19.7, and 41.8 ppm yielded
95" percentiles of 12.5, 15.9, and 24.1 ppm, respectively. Thisrange of valuesislower than the
concentrations presented by USGS and URSG, as summarized in Table 2-5. The 35 ppm value
calculated by URSG was selected as the background in this study. The uncertainties surrounding
the use of these different statistical methods are further discussed in the uncertainty section.

3.2.3.2 Results And Discussion

Thelognormal CFD for each chemical resulting from the analysis summarized in the previous
section is presented in Appendix D. Using the sediment data from the lower basin, except for
mercury and antimony, the lognormal CFDs showed two reasonably distinct straight-line portions.
These results are indicative of two mixed lognormal populations. alower-concentration
population and a higher-concentration population. The lower-concentration population was
considered representative of the natural background in sediments. The higher-concentration
population was considered representative of mining-impacted sediments.

Since the populations were mixed to variable and uncertain extents, the upper tails of the
background (lower-concentration) populations were confounded by the lower tails of the mining-
impacted (higher-concentration) populations. The mixing manifested itself as curved transition
zones between the lower and higher distributions, as evidenced by the figuresin Appendix D.

Each transition zone was a mix of the upper tail of the lower-concentration population and the
lower tail of the higher-concentration population. Unfortunately, it appeared fundamentally
impossible to accurately determine which valuesin the transition zone belonged to the upper tail of
the lower-concentration population and which belonged to lower tail of the higher-concentration
population.

Therefore, since the upper tail of the lower distributions was obscured in the transition zone, it
was hecessary to extrapolate the straight-line portion of the lower distribution to estimate a 95™
percentile value. Aswas confirmed by numerical simulations, extrapolation of the lower straight-
line portion of the CFD is consistent with mixed lognormal distributions and isatechnically valid
way to recover the entire, unmixed lower distribution (the same holds for the upper straight-line
portion).
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For each chemical, the extrapolation was based on avisual best fit using professional judgment,
although more mathematically elaborate methods could be used (e.g., weighted least squares
regression). The quality (reliability or statistical certainty) of the fit and resultant extrapolation
was dependent on the extent and variability of the straight-line portion of the lower population,
which varied with the chemicals. Because a substantial number of samples were clearly below
the transition zone and above detection limits, the highest quality fits, which appeared to have the
highest reliability or statistical certainty associated with the 95" percentile estimate, occurred for
arsenic, copper, lead, and zinc. In contrast, the fit for cadmium was limited by the relatively low
number of lower population samples that were clearly below the transition zone and above
detection limits. Results are presented in Table 2-5.

The advantage of the CFD method of estimating background populationsis that it avoided the need
to first determine which individual samples belonged to the background population and which
were mining affected. As discussed, this determination cannot be made accurately where the tails
of the two distributions overlap (which occursin the transition zone) nor isit clear, without the
CFD, where the overlap occurs. Thisdifficulty isreflected in the data. For example, when
sediment concentrations were plotted as a function of depth for all locations combined, it was
found that concentrations at a given depth varied from low to high, with no clear way to distinguish
background from mining-affected samples. When concentrations were plotted as a function of
depth at given locations, there was also no clear way to separate background from mining-affected
samples. That is, cores displayed concentrations that could increase, decrease, or remain
reasonably constant with depth, and with relatively low or high values at any depth, although if the
cores were deep enough, high values did stop occurring. In contrast, the lognormal CFD showed,
with reasonable clarity, which samples belonged to the lower, background population; which
samples belonged to the upper, mining-affected population; and which samples could belong to
either the lower or the upper populations (i.e., the samplesin the transition zone).

However, the CFD method fails when two (straight-line) populations are not evident, as was the
case for mercury and antimony. In both cases, it appeared that the lower population samples that
were below the transition zone were aso below the sample detection limits. The concentrations
of samples below the detection limit are censored and cannot elucidate the shape of the lower
population. Therefore, a straight-line portion of the background population could not be estimated
from the sediment samples for either mercury or antimony.

In an attempt to estimate a background concentration for antimony, all available soil samples from
common use areas throughout the basin were analyzed to determine if the straight-line portion of a
lower population could be discerned. The lognormal CFD using the soil samples was determined
in the same way as for the sediment samples. The lognorma CFD, presented in Appendix D, did
show alower population that, although somewhat ambiguous, could be reasonably extrapolated to
estimate a 95" percentile. Therefore, the lower population from the common use soil sampling
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was used to estimate the background concentration for the subject CUA sites. Theresult is
presented in Table 2-5.

Unfortunately, the approach used for antimony did not work for mercury. Similar to the sediment
samples, the common-use-area soil samplesindicated that lower population samples that were
below the transition zone were a so below the sample detection limits for mercury. Thus, the
lower population for mercury could not be determined.

However, to provide some rational basisfor an estimate, an attempt was made to separate
potentia background concentrations for mercury by evaluating sediment concentrations at each
sampling location. Samples were judged to be potentially representative of background if
concentrations were non-detect or close to non-detect, particularly if asignificant decrease of
concentration occurred with depth. As discussed, because of mixing and confounding, this
judgment-based process was recognized as likely to migudge some samples as background when
they were not, and vice versa.

One hundred-fifty two (152) samples were judged as potentially representative of background for
mercury. A lognormal CFD was determined, as presented in Appendix D, using the 152 samples.
Thefit to alognormal CFD was rather poor, reflecting the inaccuracy of the judgment-based
selection process. Therefore, the estimate of a 95™ percentile background was simply taken as the
95" percentile of the 152 samples potentially representative of background for mercury. The
result is presented in Table 2-5.

The 95™ percentile estimates presented in Table 2-5 are reasonably consistent with the 95™
percentile concentrations from the USGS Study (Gott and Cathrall 1980), as summarized in
Section 2.2.2 and also presented in Table 2-5. This consistency helps empirically validate that the
lower-concentration distributions identified in the lognormal CFDs are representative of
background population distributions. Thus, the URSG estimates in Table 2-5 are considered
representative of true background concentrations for use in screening the subject CUA sites.

The following is asummary of this section, “Estimated Soil Background Concentrations Used for
Screening CUA Sites’:

. USGS studied alarge 300 square mile area centered on the CDARB, which
includes variations in natural geology and levels of mining and ore processing
impacts.

. The ‘true’ natural background levels are arange rather than asingle value.

. Arsenic siteswill be screened at 35 ppm, which was selected as the 95™ percentile

of the range of background values calculated using the Cal EPA methodol ogy.
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. Selection of 35 ppm as the 95™ percentile value for arsenic resulted from a
combination of quantitative data analysis, professional judgement, and risk
management by EPA Superfund Management.

. The method used by SRC is also valid and not necessarily in conflict with the Cal
EPA methods (see discussion in uncertainty section).

. The USGS soil results provide additiona confidence in both analyses.
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Table2-1
Summary of the Number of Samples Collected at the CUA Sites
: : : : Surface Drinkin
Site Site Name Soil? Sediment® S Waterg
1 N. Idaho College Beach-along Spokane River 9 14 8 ns
2 N. Idaho College Beach-along Lake ns 17 7 ns
3 Post Falls City Beach/River Park 10 16 8 ns
5 Green Ferry Bay County Park 7 16 7 ns
6 Black Bay ns 14 7 ns
7 BLM Pump Station 8 15 8 ns
8 Corbin Park ns 15 8 ns
9 Coeur d' Alene Beach at City Park ns 29 8 ns
10 TubbsHill (ste 1) ns 15 7 ns
11 Tubbs Hill (ste 2) ns 26 8 ns
12 TubbsHill (site 3) ns 15 8 ns
15 Higgan's Point (ste 1) ns 15 7 ns
16 Higgan's Point (Site 2) ns 16 8 ns
17 Harrison Beach (site 1 - West) 7 ns 8 1
18 Harrison Beach (site 2 - North) ns 31 9 ns
19 Cougar Bay 8 15 8 ns
21 Blackwdl 1dand 9 16 8 ns
23 Bell Bay 7 2 8 ns
24 MicaBay 10 15 7 ns
25 Rockford Bay 8 ns ns ns
26 Loffs Bay 10 10 10 ns
27 Windy Bay 8 2 7 1
29 Spokane Point (on reservation) ns 7 8 ns
30 Fuller Landing 1 ns 7 ns
Notes:

ns - not sampled

Number of samplesincludes fidd duplicates

BLM - Bureau of Land Management

a Soil samples collected from the top inch of soil

b) Sediment samplesinclude those collected from 0 to 6 inches and from 0 to 12 inches.
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Table 2-2 Summary of Analytical Results for Soils and Sediments
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Table 2-3 Summary of Analytical Results for Surface Water
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Table2-4
USGS 90™ Per centile Background Concentrations
Chemical USGS 90" Percentile Number of Samples
(mg/kg)

Antimony 5.8 8,153

Arsenic 22 8,265

Cadmium 2.7 7,176

Copper 53 8,695

Lead 171 8,514

Mercury 0.3 8,124

Zinc 280 8,684
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Table 2-5
Estimated 95™ Per centile Background Concentrations for Usein Screening CUAS
Chemical SRRC ar?st“a Per centile Es‘”laéregexﬁgf %" URS&;{;']??;S? %" | Reative Quality of
ge" (mg/kg) (mgkg) i) URSG Estimate

Antimony NA 7.5 5 Moderate
Arsenic 125,159, 24.1 28 35 High
Cadmium NA 4.2 8 Moderate
Copper NA 60 45 High
Lead 120 to 2,700 280 150 High
Mercury NA 0.55 1° Low
Zinc NA 420 220 High

g5 percentiles estimated using Regression Statistics

Po5™ percentiles of USGS data visually estimated from the CFD by URSG

“Antimony, arsenic, cadmium, copper, lead, and zinc background concentrations based on straight-line lognormal extrapolation of
population closest to origin to the o5 percentile of lognormal distribution. Arsenic, cadmium, copper, lead, and zinc estimates based
on 283 total available sediment samples from the lower basin. Antimony estimates based on 338 total available soil samples for
common use areas throughout the basin.

YRelative quality of estimate is a quditative judgment of the reliability or statistical certainty associated with background estimate, and
is based on the number of lower-concentration samples that are clearly below the transition zone and above the detection limit and
the apparent “goodness of fit” to a straight line.

“Mercury estimate based on 95" percentile of 152 potential background concentrations selected from 283 totd available sediment
samples from the lower basin.

Notes:

CUASs - common use areas
NA - not available
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4.0 ESTIMATION OF LEAD RBCsAT CUAs

The current EPA risk assessment method for evaluating lead uses a mathematical model to estimate
blood lead levelsin children (age zero to seven years). The EPA model isreferred to as the
Integrated Exposure Uptake Biokinetic Model (IEUBK Model). EPA version 0.99d of the model
was used following recent EPA guidance (EPA 1994a, b, ¢, and d).

The IEUBK Model combines assumptions about lead exposure (environmental lead
concentrations, intake rates), and uptake (absorption factors for air, diet, water, soil), with
assumptions on how |lead behaves in the body (biokinetic parameters) to predict a central tendency
estimate (CTE) blood lead concentration for achild. In addition, an estimation of variation in
blood is applied to the CTE to predict the probability of an individual child exceeding a given
blood lead level. In accordance with EPA policy (EPA 1994d), soil and water RBCs for
recreational exposure at the CUAs were estimated based on amodel prediction of no more than 5
percent risk for a child to have a blood lead level exceeding 10 pg/dL.

41  OBJECTIVES

The objective of this effort isto evaluate lead exposures at CUAS against risk-based criteriain
order to identify those CUAsthat: (1) must be more thoroughly evaluated in the baseline HHRA,;
or (2) may not need further evaluation in the baseline HHRA because projected lead risks are
sufficiently low.

4.2  GENERAL APPROACH

1. Risk-based concentrations (RBCs) for lead are based on estimated risks from exposures to
children.

2. The underlying assumption is that CUA exposures that pose sufficiently low risks to
children will also pose sufficiently low risksto fetuses carried by women who are
exposed to the CUA.

3. Sufficiently low risk to children is defined for the purpose of deriving RBCsfor lead asa
probability of exceeding a blood lead concentration (PbB) of 10 ng/dL that is no greater
than 5 percent (i.e., Py £ 5 percent).
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4, Lead risks (Pyo) are estimated using the Integrated Exposure Uptake Biokinetic (IEUBK)
Model for Lead in Children (U.S. EPA 1994a, b, and c).

5. Lead exposures are modeled by summing exposures at the CUA with assumed post-
remediation or background exposures expected at the residence.

6. Exposure factors used in modeling lead risk are intended to be as consistent as possible
with factors used to assess other chemical risk at the site, to the extent that such consistency
does not conflict with the IEUBK model concept and can be accommodated by software to
implement the IEUBK model (U.S. EPA 1994a, b, ¢).

43  MODELING APPROACH

The IEUBK model was used to construct matrices of Pys for ranges of residential and CUA lead
exposure concentrations (e.g., residential and CUA soil lead concentrations). An example of this
approach is presented in Tables 3-1 and 3-2. Table 3-1 shows the central tendency estimates
(CTEs) of PbBsfor 50 different combinations of residential soil lead concentration (PbS.s, range
=50 - 400 ppm) and CUA soil lead concentrations (PbS..,), (range = 400 - 4,000 ppm). For
example, exposure to 200 ppm PbS. and 1,200 ppm PbS,, would correspond to an estimated
CTE PbB of 4.4 ng/dL. Table 3-2 presents the estimated Py, (percent probability of exceeding 10
noy/dL) that corresponds to each of the CTE PbBsin Table 3-1. For example, exposure to a PhS,es
of 200 ppm and a PbS,, of 1,200 ppm would correspond to a Py of 4.1 percent; exposureto a
PbS,e of 400 ppm and a PbS;,; of 600 ppm would correspond to a Py, of 4.6 percent, and so forth.
Figure 3-1 plots the Py vs the PhS., for various assumed values of PbS,s. The RBCsfor each
PbS.s scenario can be estimated by dropping a vertical line to the PbS, axis from the intercept
with the horizontal P,o = 5 percent line. The RBCgy; for this CUA, assuming aresidential PbS. of
200 ppm and all other exposure assumptions as described below, would be approximately 1,400

PpPmM.

Each CTE PbB shown in Table 3-1 is the arithmetic mean of six PbBs; one for each of six age-
years in which contact with the CUA was assumed to occur (i.e., age-years two, three, four, five,
six, or seven). For example, the CTE PbB value of 4.4 ng/dL for the combined exposureto a
PbS.e of 200 ppm and a PbS,; of 1,200 ppm is derived from the results of the six age-year
IEUBK model simulations, shown in Table 3-3. In the first simulation, no CUA contact was
assumed to occur (U.S. EPA 1998a). In the second simulation, contact with the CUA was assumed
to occur during age-year two (months 12—23); the resulting CTE PbB corresponding to the year of
CUA contact (age-year two) was 5.8 ng/dL (shown in bold in Table 3-3). In the third simulation,
CUA contact was assumed to occur during age-year three, and the resulting CTE PbB was 5.3
ny/dL, and so forth. The mean of the six beach-impacted PbBs was 4.4 ng/dL, shown in the lower
right corner of Table 3-3; this value was used to represent the CTE PbB for the combined
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exposure to PbS.e of 200 ppm and PbS,; 1,200 ppm, shown in Table 3-1. The basisfor
averaging of the age-year PbBs is the assumption that contact with the CUA is seasona and will
occur only for afraction of the year, and that contact is random with respect to age; that is, thereis
an equa likelihood for contact with CUA soil at any age. Note, exposures cannot be simulated for
durations less than one year, because the IEUBK model uses a fixed time step of one year for all
exposure variables.

44  IMPORTANT ASSUMPTIONS AND UNCERTAINTIES ASSOCIATED WITH THE
MODELING APPROACH

Table 3-2 presents an estimate of risk (Pyo) associated with one-year exposures, two days per
week, to the CUA soil (see below for further discussion of exposure frequency). In deriving this
estimate, two important ssmplifying assumptions were made that depart from the expected
exposure: (1) an exposure duration of one year was assumed, whereas the expected exposure is
seasonal (£ 6 months per year); (2) the exposure was assumed to occur within a single age year for
agiven child, whereas, repeated seasonal exposures are likely.

All examples of risk estimates and RBCs shown in subsequent sections of this report are based on
the two assumptions discussed in the preceding paragraph. Assumption 1 will tend to result in
predictions of higher age-year PbBs than might be expected after seasonal exposures, because
elimination of a part of the CUA-associated |ead burden would be expected during the part of the
year in which CUA exposure does not occur (post-seasonal). Assumption 2 will tend to result in
lower predicted PbBs than might be expected for multiple age-year exposures to a child, because
the CUA-associated lead burden that is not eliminated during the post-seasonal period is not
accumulated across age-years. Thisis shown in Figure 3-2, which presents the risk estimates
(P10S) obtained when exposures are assumed to occur for al years between ages two and seven
years. The mean PbBs for ages 2—7 years and the corresponding Pyos are dightly higher than
predicted for single age-year exposures (Figure 3-1). For example, the Py, corresponding to
exposure to a PbS.es of 200 ppm and a PbS,, of 1,200 ppm is 6.0 percent when multiple-year
exposures are assumed and 4.1 when single age-year exposures are assumed. These two risk
estimates can be interpreted as bounding estimates for this residential-CUA exposure scenario;
risk can be expected to be within the range of 4.1 percent to 6.0 percent. All examples of risk
estimates and RBCs shown in subsequent sections of this briefing report are based on the
aggregation of age-year exposures. The rationaleis that these estimates are adequately
conservative given the exposure assumptions used in the model and given high confidence that
CUA exposures are seasona and limited to annua durations of no more than 6 months.

45  EXPOSURE ASSUMPTIONS
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Total lead intake (INTAKE;qq) is defined for the purpose of this screening assessment as the sum
of lead intakes at the residence (INTAKE) and lead intake at the CUA (INTAKE,):

INTAKEota = INTAKE s + INTAKE 4

Lead intake at the residence is estimated using the IEUBK modd as the sum of intakes resulting
from exposure to lead in air, food, drinking water, soil, and house dust at the residence:

Lead intake at the CUA is defined for the purpose of this screening assessment as the sum of
intakes from ingestion of soil (upland recreational areas, INTAKEg; cua) O Sediment (beaches,
INTAKEseq cua), @nd ingestion of surface water and suspended sediment while swimming and
wading at beaches (INTAKE yater/sed,cua):

INTAK Ecua = INTAKEsoiI or sed,cua + INTAKEwater/sed,cua

The exposure variables considered in estimating lead intake at CUAs include: exposure frequency,
soil or sediment ingestion rate, soil or sediment lead concentrations at the CUA, surface water
ingestion during swimming and wading activities, and surface water/sediment lead concentrations
at the CUA. The bases for assumptions regarding these variables are described in the sections that
follow (Sections 3.5.1 - 3.5.4).

4.5.1 Exposure Freguency

The IEUBK model does not use an explicit variable for exposure frequency. Mediaintakes (e.g.,
soil ingestion rates) used in the model represent average daily intakes over an age-year and lead
intakes are calculated assuming the average mediaintakes for every day in the age-year (U.S. EPA
1994aand b). Thisiscomputationally equivalent to assuming an exposure frequency of seven
days per week. In order to simulate the soil ingestion (or ingestion of other media) that might
occur on daysin which children visit a CUA, an incremental increase in soil ingestion associated
with the CUA was calculated. Thiswas distributed across each day of the age-year according to
an assumed CUA exposure frequency (see Sections 3.5.3 as an example).

An exposure frequency (EF.,) of two days/week was chosen to represent a reasonably typical
frequency of seasonal contact with the CUAs. The estimate of twice per week is based on
professional judgement and takes into consideration the climate of the CDARB. The estimateis
consistent with data on child outdoor activity patternsin the upper CDARB (Jacobs Engineering et
al. 1989) and with the U.S. EPA Exposure Factors Handbook (U.S. EPA 1997a), asisdiscussed in
greater detail in Section 5.1.3.4 of thisreport. However, it islikely that the exposure frequency
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for children variesin the CDARB, depending on the accessibility of the CUA. To explorethis
possibility further, CUAs were classified into four exposure frequency categories.

1. Relatively remote or limited access sites

2. Popular public use areas, such as public beaches and parks, that are easily accessed by
automobile and not adjacent to residential areas

3. Sites adjacent to residential areas and/or readily accessible to young children (e.g., on foot
with an older sibling)

4, High-use sites where regular extensive contact is expected, such as play areas adjoining
schools and daycare centers

These exposure frequency categories are broken down by age group in Table 3-4.

Note, exposure to CUAs was assumed to be minimal during the first year post-natal. The RBCs
corresponding to each EF, category are shown in Table 3-5. The RBCswould be approximately
2.5 times higher at CUASs that are highly accessible to children (EF.,, category 4 compared to
category 2).

45.2 Soil Ingestion Rate (IRs)

The EPA Technical Review Workgroup (TRW) for Lead has recommended values for
nonresidential soil ingestion rates in children to be used in the IEUBK model (U.S. EPA 1998a).
This approach identifies four categories of intensity of soil ingestion at nonresidential sites: low,
intermediate, medium, and high. In each category, soil ingestion during the first year of lifeis
assumed to be represented by the IEUBK model default values. The high-intensity category,

200 mg/day, corresponds to EPA Office of Solid Waste and Emergency Response (OSWER)
guidance for the reasonable maximum exposure (RME); this value was selected as the RME value
used in the risk assessment for contaminants other than lead, as discussed el sewhere in this report
(Section 5.1.3.1). For the purpose of predicting the PbB CTEs associated with CUA contact, the
medium category values recommended by the TRW were used in the IEUBK model. These values
are assumed to represent CTEs of soil ingestion at the various CUAs where soil ingestion is
expected to be, on average, higher than at the residence (e.g., river shorelines and beaches, soil
surface play areas, trails). The medium soil ingestion values identified by the TRW fall between
the 90th and 95th percentile range of empirically derived estimates of soil ingestion in children.

Based on an analysis of all data available on soil ingestion ratesin children, the cumulative

distribution function (CDF [similar to CFD presented in Section 2.2]) for soil ingestion in children
ages 1 to 4 years was estimated (Goodrum and Diamond 1998) based on the datareported in
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Calabrese et a. (1989). ThisCDFisgivenin Table 3-6. The IEUBK modd default for age range
years 2 to 4, 135 mg/day, corresponds to the 83rd percentile of this CDF. The intermediate,
medium, and high categories recommended by the TRW correspond to the 87th , 92nd, and 99th
percentiles, respectively, of the empirical CDF. The medium age-specific values for soil
ingestion used in the IEUBK model ssimulations are presented in Table 3-7.

Note, consistent with U.S. EPA (1998a), soil ingestion is not assumed to be higher than the model
default value for the first post-natal year because contact with CUA soil is expected to be minimal
during the first six to eight months. The soil ingestion rates shown in Table 3-5 were assumed for
all CUASs, dthough itislikely that soil ingestion varies depending on surface characteristics and
activity. The assumption isthat, on average, we expect soil ingestion rates at CUAs to be
reasonably represented by these values.

453 Soil Lead Ingestion at the CUA

The assumed age-specific ingestion rates at the residence are shown in Table 3-7 and are those
recommended for usein the IEUBK model (U.S. EPA 1994a and b).

Soil lead ingestion at the CUA (INTAKExii cuas M0/day) corresponding to the above IRs ¢ua @d
EF... was calculated as follows:

INTAKEgii cua = PbSca” IRs cua " EFcua

where PBS, is the soil or sediment concentration, IR ¢4 1S the age-specific value for the
incremental soil ingestion shown in Table 3-7, and EF., is expressed as the fraction of the week
spent at the CUA (e.g., 2 days/7 days). The incremental CUA-related soil ingestion rates (IRs cua)
represent the incremental (above the amount expected at the residence) soil or sediment ingestion
attributed to activities at CUA beaches. Thisis conceptually equivaent to assuming that, on days
at which achild visitsa CUA, the soil ingestion is assumed to be one of the age-specific values
shown for Total intake (fourth column in Table 3.7). The mode actually computes the associated
CUA-related increment in lead intake as INTAKEg cua (from the above equation) occurring, in
addition to all other sources of lead intake, on each day of an age-year (i.e., seven days per week).

INTAKE, Was represented in the IEUBK model as Other (Alternate Source) lead intake (U.S.
EPA 1998a).

45.4 Surface-Water Ingestion While Swimming or Wading

Nearly all the CUAsin the CDARB includeriver and lake shore areas where children play at the
land/water boundary, and where the potential for ingestion of surface water and suspended
sediments exists. In order to model the cumulative exposures from soil water/sediment ingestion at
these CUAS, lead intake from the water/sediment pathway was estimated and included in the
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IEUBK mode. Intakesfrom the CUA soil and water/sediment were summed to yield the totd
average daily lead intake associated with exposures at the CUA, and the sum was included in the
Other (Alternate Source) input to the mode:

INTAKEcua = II\ITAKEsoiI or sed, cua + INTAKEwater/sed, cua

Water/sediment intake INTAKEyaer/sed cua 8 the CUA was estimated as follows:

INTAKEwaIer/sed,cua = PbW/ S:ua ’ IRw/s,cua ’ EFcua

where PbW/S,; isthe total lead concentration in the surface water, including suspended sediment,
and EF, isthe fraction of the week spent at the CUA. An exposure frequency of 2 days per week
and an ingestion rate of 30 mL/hour was assumed for the swimming or wading exposure scenario
(see Section 5.1.3 for an explanation of the 30 mL/hour value).

46  LEAD UPTAKE FROM THE DERMAL ROUTE

Swimming and wading at shorelines and beaches may result in dermal contact with dissolved lead
in the water column. The IEUBK model does not have an exposure or biokinetic module for
trandating such exposuresinto estimates of PbB. However, the absorption algorithms used in the
IEUBK model to calculate lead uptake from the gastrointestinal tract can be reproduced and
implemented outside of the IEUBK model. This allows one to estimate annual average rates of
lead uptake associated with various exposure scenarios. Using this approach, it can be shown, that
for plausible ranges of water lead concentrations, lead uptake from dermal absorption will be
insignificant relative to other exposure pathways. Table 3-8 compares the estimated |ead uptakes
from dermal contact and ingestion of water while swimming to rates of uptake estimated for
exposure to residential and CUA soil. The table shows that for dissolved lead concentrationsin
water as high as 4,000 parts per billion (ppb), lead uptake from the dermal routeis lessthan 0.1
percent of total uptake from ingestion of surface water and soil. Thus, for the purpose of deriving
lead RBCs due to surface water contact, the dermal absorption pathway is assumed to be
insignificant.

Table 3-9 shows asimilar comparison for dermal uptake of lead from soil and uptake associated
with ingested lead at the residence and CUA. The dermal pathway appears to be a significant
pathway for both the upland and beach scenarios, accounting for 5 to 16 percent of total soil lead
uptake for the upland dermal exposure scenario and, 17 to 37 percent of total for the beach dermal
scenario. The above estimates assume a dermal absorption fraction of 0.01 for soil lead, for
which thereislittle if any direct empirical support. U.S. EPA (1992a) cites arange of 0.001 to
0.01 for the dermal absorption fraction of cadmium. If the low end of thisrangeis representative
of dermal lead absorption, the dermal contribution to total uptake would be afactor of 10 lower
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than those shown in Table 3-9. Additional examination of empirical support for values for the
dermal absorption fraction of soil lead is warranted to assess whether RBCs for soil may be
underestimated by not accounting for the dermal pathway.

4.6.1 Other Exposure Variables

Default values were assumed for all other IEUBK model variables (U.S. EPA 19944, b, ¢). The
mass fraction of soil inindoor dust (M) at the residence was assumed to be 0.7, the IEUBK
model default; this corresponds to a concentration of soil-derived lead in indoor dust of 0.7 times
the assumed soil lead concentration (PbDustes = 0.7 X PbSes).

4.7 RBCsFOR UPLAND CUAs

Exposure pathways for upland CUAs will include dermal contact and ingestion of soil. Table 3-7
shows the Pys for the ingestion pathway, with various assumptions made about exposure
frequency and residential soil lead concentrations. At an exposure frequency of 2 days'wk, if the
residential soil lead concentration is assumed to be 200 ppm, the RBC for CUA soil is
approximately 1,400 ppm. If the residential soil lead concentration is assumed to be 300 ppm, the
RBC for CUA soil is approximately 500 ppm.

4.8 RBCsFOR CUA SHORELINES AND BEACHES

Exposure pathways considered at shorelines and beaches include dermal contact and soil ingestion
and dermal contact and ingestion of surface water and sediment during wading or swimming. The
RBCs for the combined ingestion pathways in a swimming scenario are shown in Figure 3-3 (the
dermal pathways cannot be estimated with the IEUBK model). Figure 3-3 isaplot of the RBCs
for ingested water/sediment lead vs CUA soil lead concentration. Each linein Figure 3-3
corresponds to a different assumption about soil lead concentration at the residence. For example,
the water/sediment RBC corresponding to aresidential soil concentration of 200 ppm, and a CUA
soil concentration of 1,000 ppm is approximately 700 ng/L. Figure 3-6 shows Py and RBCs that
correspond with the combination of ingestion of soil, sediment, and surface water (the dermal
pathway cannot be estimated with the IEUBK model), in addition to exposure at the residence, and
assuming a CUA soil lead concentration of 100 ppm.

49 COMPUTATIONS

The PbBs used in the derivation of Pys (e.g., Table 3-3) were calculated using a batch file
processor that was developed for the IEUBK model software, v.0.99. The Pygs corresponding to
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the CTE PbBs were estimated using the 5th-degree polynomia approximation of Hastings (1955).
This approximation agrees well with the graphical approximation method used in the IEUBK
model and can be implemented in a spreadsheet. All calculations made outside of IEUBK model
v. 99 were made using Microsoft Excel, v. 7.0.
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Table3-1

PbB Central Tendency Estimate (ug/dL)

Section 3.0
Date: 10/18/99
Page 3-13

PbS POScua (ppm)

(res) 400 800 1200 1600 2000 2400 2800 3200 3600 4000

50 2.3 2.7 31 35 3.9 4.2 46 4.9 5.3 5.6
100 2.8 32 3.6 39 4.3 47 5.0 5.4 5.7 6.0
200 3.7 4.0 4.4 4.8 5.1 55 5.8 6.2 6.5 6.8
300 45 49 5.2 5.6 5.9 6.3 6.6 6.9 7.2 75
400 5.3 5.7 6.0 6.4 6.7 7.0 74 7.7 8.0 8.3

Table 3-2
P10 (%) Corresponding to PbB Central Tendency Estimate

PbS PbSc,a (ppm)

(res) 400 800 1200 1600 2000 2400 2800 3200 3600 4000

50 0.1 0.3 0.7 1.3 2.2 34 4.9 6.7 8.8 11.1
100 0.3 0.7 14 24 3.6 5.2 71 9.2 115 14.0
200 1.6 2.7 4.1 5.8 7.8 10.0 125 15.1 17.8 20.6
300 4.6 6.4 8.5 10.8 134 16.0 18.8 21.7 245 27.4
400 9.1 11.6 14.2 17.0 19.8 22.7 25.6 285 314 34.3

Table 3-3
Age-Specific PbB Central Tendency Estimate (ug/dL)
P Age-Year of CUE Exposure (m)
0-11 12-23 24-35 36-47 48-59 60-71 72-84 12-84

0-11 3.7 2.2 22 22 2.2 22 22

12-23 2.3 5.8 23 23 2.3 23 23

24-35 2.1 2.9 5.3 21 2.1 21 21

36-47 2.0 2.0 2.8 4.9 2.0 20 20

48-59 18 18 1.8 2.7 4.0 1.8 1.8

60-71 1.7 1.7 1.7 1.7 2.4 34 1.7

72-84 1.6 1.6 1.6 1.6 17 22 31

12-84 4.4
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Table 3-3
Age-Specific PbB Central Tendency Estimate (ug/dL)

Notes:

CUA Exposure Factors I nput to Model

IRwa - Mg/d 1.45 x defawit

EF - dy/dy 217

ED - yr 1(ageyear 2,3,4,5,6,0r7)
PbDust - ug/g 0.7 X PbSes

PbAir - pg/n?’ defauilt

Pbwater - ug/L default

PbDiet - ug/d defauit

CUA - common use area

PbB - blood lead concentration

PbS - lead concentrations in ol

ppm - parts per million

pg/dL - micrograms (of lead) per deciliter (of blood)
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Table3-4
Exposure Frequency to CUAsby Age
Exposure Frequency (EFc..)
Age (days/week) by Category Outdoor
R 1
(month) 1 2 3 4 Time
remote/low moderate high (hr)
accessibility accessibility accessibility high use
0-11 0 0 0 0 1
12-23 1 2 3 5 2
24-35 1 2 3 5 3
36-47 1 2 3 5 4
48-59 1 2 3 5 4
60-71 1 2 3 5 4
72-84 1 2 3 5 4
Table 3-5
Soil RBCs Corresponding to Various CUA Exposure Frequencies
Soil RBC (ppm)
PbS.e (ppm) Exposur e Frequency (days/week)
1 2 3 4
50 5625 2800 1875 1125
100 4700 2650 1500 935
200 2800 1400 950 565
300 1000 500 325 200
400 -- -- -- -
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Table 3-6
CDF for Soil Ingestion in Children Ages 1-4
Soil Ingestion
CDF Statistic Age 24 Years®
(mg/day)
minimum 0
25th percentile 10
50th percentile 45
75th percentile 88
90th percentile 186
95th percentile 208
99th percentile 225
maximum 7,000
¥From Goodrum and Diamond 1988
Notes:

CDF - cumulative digtribution function, similar to CFD (cumulative frequency distribution) presented in Section 2.2
mg/day - milligrams per day
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Table 3-7
M edium Category® Age-Specific Values for Soil Ingestion in Children®
Age Default I ncrement Total
(mg/day) (mg/day) (mg/day)
0-11 0.085 0.000 0.085
12-23 0.135 0.061 0.196
24-35 0.135 0.061 0.196
36-47 0.135 0.061 0.196
48-59 0.100 0.045 0.145
60-71 0.090 0.041 0.131
72-84 0.085 0.038 0.123
Mean 0.109 0.044 0.153

STRW report (U.S. EPA 19983)

b\/&lues from this table were used in the expedited screening level CUA risk assessment. Theincremental values were used to
represent the incrementa (above the amount expected at the residence) soil or sediment ingestion attributed to activities at CUA

beaches.

Note:
mg/day - milligrams per day
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Table 3-8
L ead Uptake Resulting From Dermal Contact With Water While Swimming,
Incidental Ingestion of Water While Swimming, and Uptake
From Ingestion of CUA and Residential Sail
Pb Uptake
POW e (Hg/d)
(g/L) Dermal Contact Incidental | ngestion No Swimming, PbS, = 200
From Snvimming® While Swvimming® PbS,. = 400 PbS,,. = 100
4 0.00003° 0.016° 85-13.2" 10.0 - 15.8°
40 0.0003 0.16 85-13.2 10.0- 15.8
400 0.003 1.6 85-13.2 10.0- 15.8
4,000 0.03 16 85-13.2 10.0- 15.8

Notes:

@Swimming at the CUA is assumed to occur for 1hr/day, 2 daysiweek.

®Assuming aKp of 4E-6 (an experimenta value for lead acetate).

“An uptake/intake ratio of 0.46 was used to caculate uptake from intake. Thisisthe midpoint of the range of uptake/intake ratios

(0.44 - 0.48) for 1- to 7-year-old children in the scenarios excluding swvimming at the CUA with PhS = 200 mg/kg and PhSqa
=400 or 1,000 mg/kg.

“The range reflects age-specific differencesin 1- to 7-year-olds.

CUA - common use area

Kp - permeshility coefficient

Pb - lead

PbS. - lead concentrations in common use area soil
PbS. - lead concentration in residentid ol

PbW - lead concentration in water
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Table3-9
Comparison of Estimated L ead Uptake Resulting From Dermal Contact
and Ingestion of CUA Soil and Residential Soil (PbS; e = 200 mg/kg)®

Pb Uptake
PbS.. (Hg/d)
(mg/ka) Dermal Contact Ingestion
Beach CUA® Upland CUA® CUA all Total

400 15 0.5 1.2-19° 85-13.2"
1,000 37 13 29-47 10.0- 15.8
1,600 5.9 2.0 45-74 11.5-18.3
2,000 74 25 55-9.2 125-19.9

Notes:

A dermd absorption fraction of 0.01 was used for lead from soil. Exposure to CUA soil was assumed to occur twice per week.
®Children assumed to wear only a bathing suit (SA = 6,500 cnf).

“Children assumed to wear shorts and short-sleeved shirts and to go barefoot (SA = 2,200 cnd).

“The range reflects age-specific differencesin 1-7 year olds.

CUA - common use area

PbS - lead concentrations in residentia soil

PbS. - lead concentrations in common use area soil
SA - surface area
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5.0 SCREENING OF COMMON USE AREAS FOR
LEAD

51  SCREENING METHODOLOGY

Exposure pathways for children at beaches and shoreline parks include dermal contact and
ingestion of upland soil, beach sediment, surface water, and suspended sediment. The dermal
pathway can not be estimated using the IEUBK model and there is no other basis for estimating its
contribution to lead uptake and risks in the above exposure scenarios. Therefore, beaches were
screened against the following three criteria, assuming that the major sources of lead uptake would
result from the ingestion pathway:

1. Does the central tendency estimate (CTE) of the lead concentration in upland soil
exceed risk-based concentrations (RBCs) for the soil ingestion scenario?

2. Doesthe CTE of the lead concentrations in beach sediment exceed RBCs for the
soil ingestion scenario?

3. Doesthe CTE of the lead concentration in agitated surface water (shoreline water
and suspended sediment) exceed RBCs for incidental ingestion of surface water
and suspended sediment while swimming?

If the answer to any of the above questionswas “ yes’ , the site was classified as“ possible risk to
children” , warranting further evaluation in the baseline human health risk assessment (HHRA). If
the answer to all questionswas*“ no” , the site was classified as “ sufficiently low risk to
children” , such that further evaluation in the baseline HHRA might not be necessary. This
approach is depicted in the decision tree shown in Figure 4-1.

The arithmetic mean concentration was used as the CTE of lead concentrations in upland soil,
sediment, and water. The basis for using the arithmetic mean is asfollows:

1 Validation studies have shown good agreement between blood lead concentration
distributions predicted by the IEUBK model and observed blood lead
concentrations at Superfund sites, when the inputs to the model are arithmetic
means of the exposure concentrations (Hogan et a. 1998). There is no evidence
that equally good agreement can be expected if other CTEs are used in the mode.

2. The upper 95 percent confidence limit for the mean (UCLgs) isthe CTE that is

recommended for RME estimates for other chemicals (U.S. EPA 1992b). Use of
the UCLgs in an RME estimate accounts for variability and uncertainty associated
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with the estimate of the mean exposure concentration that may derive from spatial
or temporal variability and measurement error. In the IEUBK model, these sources
of variability are represented in the blood lead concentration term, the integrated
exposure metric, as the geometric standard deviation (GSD) of the blood lead
concentration. By selecting the 95™ percentile blood lead concentration as the
basisfor therisk estimate (i.e., P,c=5%), variability and uncertainty associated
with the estimate of the mean exposure concentration is accounted for in the risk
estimate. If the UCLgs is used in the model to represent the CTE of environmental
concentrations, and the 95" percentile blood lead concentration is used as the basis
for the risk estimate, then the resulting risk estimate (or RBC) derived from the
IEUBK model can be expected to overestimate actual risk. The UCLgs for soil and
water/sediment concentrations were used in the latter context in this assessment to
derive ahighly conservative upper bound estimate of risk. Thus, we can be
reasonably certain that there is no significant lead health risk to children where the
arithmetic mean exposure concentration does not exceed the RBCs, and we have
greater confidence in this conclusion where the UCL g for the exposure
concentrations does not exceed the RBC.

The above two arguments for using the arithmetic mean for CTE of the concentration term apply to
assessments of residential lead exposure. However, they would be expected to aso apply to other
exposure scenarios in which variability in the exposure concentration term(s) would be similar to,
or at least no greater than that typically observed at aresidence. This has been assumed to be the
case in this screening assessment, in lieu of datato the contrary.

In the development of RBC'sfor CUAS, lead exposures are modeled by summing exposures at the
CUA with exposures expected at the residence. The screening process has preceded compl etion
of data collection at the site, therefore, assumptions have been made about central tendencies of
residential exposure levels. In the absence of data on the residential soil lead concentration, a
range of 200 - 300 ppm was assumed. The lower end of the range, 200 ppm, is the IEUBK model
default and is considered a plausible residential soil concentration for an urban setting not
impacted by point sources (U.S. EPA 1989b, 1994ab,c). Gott and Cathrall (1980) collected
8,700 soil samples from the upper basin of the Coeur d’ Alene District, which included the Coeur
d' Alene River Basin and the source area for sediments found in the lower basin. The 50" and 90™
percentile lead concentrations were 43 and 171 ppm, respectively. Thus, the low end of the
assumed range for residential soil lead, 200 ppm, represents an upper percentile estimate of
expected background concentrations in the region. Hogan et al. (1998), as part of a model
validation exercise, anayzed soil lead data from various Superfund sites; the geometric mean

(and 95 percent confidence intervals) were as follows: Palmerton PA, 201 ppm (142-284);
Madison County IL, 333 ppm (310-358); Galena, KS and Jasper MO (combined), 254 ppm (216-
297). Thus, the range of 200-300 ppm is reasonably plausible for aresidential setting, and may be
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more health protective when applied to lower basin areas that are not impacted by upper basin
sediments and, therefore, would be expected to have levels closer to background.

The mass fraction of soil inindoor dust at the residence was assumed to be 0.7, the IEUBK model
default; this corresponds to a concentration of soil-derived lead in indoor dust of 0.7 times the
assumed soil lead concentration (PbDustes = 0.7 X PhS,). |IEUBK model default values were
assumed for all other residential exposure pathways.

52  RESULTSOF RISK-BASED SCREENING
5.2.1 Upland Soil Ingestion

Table 4-1 shows the results of the screening of upland soil at beaches against RBCs for soil. The
soil RBCs corresponding to residential soil lead concentrations of 200 and 300 ppm are 1400 and
500 ppm, respectively. The arithmetic mean lead concentrations at all sites are below the RBCs.
Therefore, the probability of children having ablood lead concentration greater than 10 ng/dL asa
result of ingesting upland soil, in addition to the assumed residential exposures, can be expected to
be lessthan 5 percent at each site.

Table 4-1 also shows a comparison between the UCL g soil lead concentrations and the soil

RBCs. No sites exceed the RBC corresponding to a 200 ppm residential soil lead concentration;
two gites, the BLM pump station and Blackwell 1sland, exceed the RBC corresponding to a
residential soil lead concentration of 300 ppm. As noted previoudly, higher estimates of risk are
generally derived from the IEUBK model if the UCLgs is used to represent the CTE for soil.
Therefore, these results indicate a high confidence that all of the sites, with the possible exception
of the BLM pump station and Blackwell I1sland, pose a sufficiently low risk from the soil ingestion

pathway.
5.2.2 Beach Sand/Sediment Ingestion

Table 4-2 compares the observed concentrations of lead in sediment (i.e., sand or lake bottom
deposits at the shoreline) with the soil RBCs corresponding to residential soil lead concentrations
of 200 ppm or 300 ppm (RBCs are 1400 ppm or 500ppm, respectively). The arithmetic mean
sediment concentrations at all sites are below the RBCs corresponding to lead at 200 ppm in
residential soil; one site, Harrison Beach (north), exceeds the RBC for lead at 300 ppm in
residential soil. Therefore, the probability of children having ablood lead concentration greater
than 10 ng/dL as aresult of ingesting beach sediment, in addition to the assumed residential
exposures, can be expected to be less than 5 percent for all sites, with the possible exception of
Harrison Beach (north).
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A high confidence in the above conclusion is indicated from the comparison between UCL g values
for sediment lead and the soil RBCs (Table 4-2). None of the sediments, with the exception of
Harrison Beach (north), exceed the RBCs corresponding to aresidential soil lead concentration of
200 ppm. The following five sites exceed the RBCs corresponding to a 300 ppm residential soil
lead concentration: North Idaho College Beach (Spokane River), Corbin Park, Harrison Beach
(north), and Blackwell I1sland.

5.2.3 Combined Beach Sediment Ingestion and Incidenta Ingestion of Water and Suspended
Sediment While Swimming

Table 4-3 shows the results of the screening for the combined scenarios of ingestion of beach
sediment and incidental ingestion of water and suspended sediment while swimming. The RBCs
for water and suspended sediment (RBC,, <) sShown in Table 4-3 correspond to the arithmetic
mean sediment concentrations at each site and residential soil lead concentrations of either 200 or
300 ppm (columns 6 and 7 of Table 4-3). Sites at which sediment lead concentrations exceed soil
RBCs, shown in Table 4-2, will also exceed water/sediment RBCs shown in Table 4-3 because
the two pathways, beach sediment ingestion and incidental water/sediment ingestion while
swimming, are summed in the development of the water/sediment RBCs. Thus, the mean sediment
lead concentration at Harrison Beach (north) exceeds the soil RBC if aresidential soil lead
concentration of 300 ppm is assumed (Table 4-2). However, when the ingestion pathways for both
beach sediment and water/suspended sediment are considered, the water/sediment concentration
exceeds the water/sediment RBC at aresidential soil concentration of 200 ppm. Two additional
sites, Blackwell 1sland and Corbin Park, exceed the water/sediment RBC if the residential soil
lead concentration is assumed to be 300 ppm.

Comparisons of the water/sediment RBCs with the UCL g5 concentrations provide a method to
evaluate the degree of confidence in the results. The UCLgs values for water/sediment lead
concentrations, and all of the sites, with the exception of Harrison Beach (north), are below the
RBCs corresponding to aresidential lead soil concentration of 200 ppm. The UCLgss at two other
sites, Blackwell Island and Corbin Park, exceed the RBCs corresponding to a 300 ppm residential
soil lead concentration.

The RBCs for water and suspended sediment (RBC,, ss) shown in Table 4-4 correspond to the
UCLg; sediment concentrations at each site and residential soil lead concentrations of either 200
ppm or 300 ppm (columns 6 and 7 of Table 4-3). Asexpected, all sites for which UCLg sediment
concentrations exceed sediment RBCs (Table 4-2), also exceed water/sediment RBCs based on
UCL g sediment concentrationsin Table 4-4. These include North Idaho College Beach (Spokane
River), Corbin Park, Harrison Beach (north), and Blackwell Island. One other site, Coeur

d’ Alene Beach (City Park), exceeded water/sediment RBCs based on the UCL g5 sediment lead
concentration.

5.24 Conclusions from Risk-based Screening
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The risk-based screening of beaches identified four categories of sites:

Category 1. If theresidentia soil lead concentration (central tendency) is assumed to be
200 ppm or higher, Harrison Beach (north) exceeds risk-based criteriafor lead.

Category 2: If theresidential soil lead concentration (central tendency) is assumed to be
300 ppm or higher, Harrison Beach (north), Blackwell I1sland and Corbin Park exceed the
risk-based criteriafor lead.

Category 3: If the UCLgs, rather than the mean, is used to represent the central tendency of
beach exposure concentrations, three additional sites may exceed risk-based criteria:
North Idaho College Beach (Spokane River), and Coeur d' Alene Beach (City Park); in
addition to Harrison Beach (north) and Blackwell Island.

Category 4. The following sites do not exceed risk-based lead criteria regardless of
which estimate of the central tendency is used in the screening procedure: Post Falls City
Beach, Green Ferry Bay park Beach, Black Bay, N. Idaho College Beach (along Lake),
Tubbs Hill (sites 1,2,3), Higgans Point (sites 1, 2), Cougar Bay, Bell Bay, Mica Bay,
Rockford Bay, Loffs Bay, Windy Bay, Sookane Point (on reservation) and Fuller
Landing.

Use of the UCLgs as the CTE for lead exposure concentrations at the sites derives ahigh
confidence in category 4. Asnoted previously, when exposure concentrations are represented in
the IEUBK modd with thelUCLgs, overestimates of actual risk can be expected. Thus, we can be
highly certain that the sitesin category 4 do not pose a significant lead health risk if the residential
soil lead concentrations are no more than 300 ppm and al other assumptions about the residential
EXPOSUres are accurate.

For the same reason, we would not expect the sites in category 3 to pose a significant lead risk.
The sediment lead concentrations at the category 3 sites, do not exceed 400 ppm; this concentration
has been used as aresidentia screening level at other sitesin the Superfund program (U.S. EPA
1994b). Typical residential exposures to 400 ppm would not be associated with significant health
risks.

Sitesin categories 1 and 2, Harrison Beach (north), Blackwell 1sand and Corbin Park, exceed the
risk-based criteria when plausi ble assumptions are made about central tendency residential
exposures and the mean is used to represent the centra tendency of exposure concentrations at the
beaches. Lead exposures at Harrison Beach (north) may pose a significant health risk when
combined with residential exposures. Blackwell Island and Corbin Park are not considered sites
of concern for the following two reasons:
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1. The sites do not exceed risk-based screening concentrations when the residential
exposure is assumed to be 200 ppm; and

2. The mean sediment lead concentrations do not significantly exceed 400 ppm, which
isthe EPA residential screening level (U.S. EPA 1994d) that has been used in the
Superfund program (note: the arithmetic mean sediment lead concentration at
Corbin Park was 412 ppm, which is only dlightly above 400 ppm).

C:\A PDRBASEL INE APPENDIXES\APPS FOR PDRAPPENDIX B LAKE SLRA\LAKE RISK ASSESSMENT.DOC



Begin
Screening-Level
Assessment

s

Scientific/Management
Decision Points

NO Soil/Sediment
Ingesti0n7Pathway
Calculate Calculate
CTE CTE
Calculate
RBC —>
PbScya
Cgfczgdssres YES > Possible risk to children
RBC (revisit site in HHRA)
?
Surface Water/ NO Sufficiently low risk to children
—> Sediment Ingestion (revisit site in HHRA not
Patb?way necessary)
Calculate Calculate Calculate
CTE < CTE CTE
PbScua PbSres PbW/Scua
Calculate
RBC >
PbW/Scua
4 A
CTE PbW/Scya YES Possible risk to children
Note: Exceeds RBC > (revisit site in HHRA)
Calculated values are from analysis PbW/S¢ya L y
of site data; estimates are plausible assumptions
or values derived from the IEUBK model. ,
CTE, central tendency estimate; PbSs; - . .
residential soil lead concentration; Pbrgscua, SufﬂCIQnttly .ItOV.V ”ﬁf_ltggh”?ren
soil/sediment lead concentration at the common > (revisit site in no
use area (i.e., beach); PbW/S, lead concentration in L necessary)
combined surface water and suspended sediment;
RBC, risk-based concentration.
o~ Figure 4-1 _ 54-50-0C2Q
wEPA Decision Tree for Risk-Based Screening of Lower D e e RIFS
REGION 10 Basin Shoreline Parks and Beaches CDARB

53F40027000701700-1-101299




DRAFT FINAL COEUR D’ALENE BASIN RI/FS Section 4.0

CUA RISK ASSESSMENT, CDARB, IDAHO Date: 10/18/99
RAC, EPA Region 10 Page 4-8
Work Assignment No. 54-50-0C2Q
Table4-1
Risk-based Concentrations (RBCs) for Upland Soil at Beaches
RBC (ppm) AM o Exceeds RBC? LElkes 2zl
Site Site Site AM o UCL os RBC?
L ocation ID Name PbSes (Ppm) (ppm) PbSe (PPm) (ppm) PbSe (PPmM)
200 300 200 300 200 300
Spokane 1 | N. Idaho College Beach (Spokane River) 1400 500 204 NO NO 294 NO NO
River 3 Post Falls City Beach/River Park 1400 500 27.6 NO NO 40.1 NO NO
(7 Sites) 5 | Green Ferry Bay County Park 1400 500 785 NO NO 261 NO NO
6 Black Bay 1400 500 55.5 NO NO 60.1 NO NO
7 BLM Pump Station 1400 500 155 NO NO 641 NO YES
8 | Corbin Park 1400 500 NA nd nd NA nd nd
21 |Blackwel Idand 1400 500 356 NO NO 835 NO YES
Coeur d'Alene 2 |N. Idaho College Beach (CdA Lake) 1400 500 NA nd nd NA nd nd
Lake 9 |Coeur dAlene Beach at City Park 1400 500 125 NO NO 188 NO NO
(17 Sites) 10 | TubbsHill (ste 1) 1400 500 NA nd nd NA nd nd
11 | TubbsHill (ste2) 1400 500 NA nd nd NA nd nd
12 | TubbsHill (ste3) 1400 500 NA nd nd NA nd nd
15 |Higgan's Point (site 1) 1400 500 NA nd nd NA nd nd
16 | Higgan's Point (site 2) 1400 500 NA nd nd NA nd nd
17 | Harrison Beach (site 1, West) 1400 500 38.4 NO NO 147 NO NO
18 |Harrison Beach (site 2, North) 1400 500 NA nd nd NA nd nd
19 |Cougar Bay 1400 500 98.5 NO NO 187 NO NO
23 |Bell Bay 1400 500 197 NO NO 443 NO NO
24  |MicaBay 1400 500 44.8 NO NO 77.8 NO NO
25 | Rockford Bay 1400 500 67.3 NO NO 103 NO NO
26 |LoffsBay 1400 500 102 NO NO 144 NO NO
27 | Windy Bay 1400 500 181 NO NO 21.8 NO NO
29 | Spokane Point (on reservation) 1400 500 NA nd nd NA nd nd
30 |Fuller Landing 1400 500 31.7 NO NO NA nd nd
Notes:

RBCs are for combined soil ingestion at the beach and residentia lead exposure. RBCs assume: 1) ingestion of upland soil at the arithmetic mean (AM) or upper 95 percent confidence
limit (UCLgs) lead concentration (ppm); and 2) residential exposures to soil (PbS.s) a 200 or 300 ppm. NA, data not available; nd, not determined.

CdA - Coeur d Alene
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Table4-2
Risk-Based Concentrations (RBCs) for Shoreline Sediment at Beaches

UCLgs Exceeds
S S _ RBC (ppm) AM w AM  Exceeds RBC? UCL s RBC?
L ocation ID Name PbSes (PpM) (ppm) PbS-e (PPmM) (ppm) PbS-e (PPmM)

200 300 200 300 200 300
Spokane 1 | N. ldaho College Beach (Spokane River) 1400 500 323 NO NO 687 NO YES
River 3 | Post Falls City Beach/River Park 1400 500 85.2 NO NO 134 NO NO
(7 Sites) 5 | Green Ferry Bay County Park 1400 500 101 NO NO 140.2 NO NO
6 |Black Bay 1400 500 105 NO NO 165 NO NO

7 |BLM Pump Station 1400 500 112 NO NO 178 NO NO
8 |Corbin Park 1400 500 412 NO NO 562 NO YES
21 |Blackwell Idand 1400 500 397 NO NO 603 NO YES

Coeur d'Alene 2 |N. Idaho College Beach (CdA Lake) 1400 500 146 NO NO 183 NO NO
Lake 9 |Coeur dAlene Beach at City Park 1400 500 128 NO NO 174 NO NO
(17 Sites) 10 | TubbsHill (ste 1) 1400 500 495 NO NO 69.6 NO NO
11 | TubbsHill (ste2) 1400 500 9.3 NO NO 118 NO NO

12 | TubbsHill (Ste 3) 1400 500 44.1 NO NO 52 NO NO

15 |Higgan's Point (site 1) 1400 500 63.8 NO NO 83.7 NO NO

16 | Higgan's Point (site 2) 1400 500 90.4 NO NO 139 NO NO

17 | Harrison Beach (site 1, West) 1400 500 NA nd nd NA nd nd
18 | Harrison Beach (site 2, North) 1400 500 1250 NO YES 3730 YES YES

19 |Cougar Bay 1400 500 90.7 NO NO 180 NO NO

23 |Bel Bay 1400 500 9.3 NO NO NA nd nd

24 |MicaBay 1400 500 30.7 NO NO 34.6 NO NO

25 | Rockford Bay 1400 500 NA nd nd NA nd nd

26 |LoffsBay 1400 500 52.9 NO NO 62.9 NO NO

27 | Windy Bay 1400 500 23 NO NO NA nd nd

29 | Spokane Point (on reservation) 1400 500 126 NO NO 293 NO NO

30 |Fuller Landing 1400 500 NA nd nd NA nd nd

Notes:

RBCs are for combined sediment ingestion at the beach and residential lead exposure. RBCs assume: 1) ingestion of beach sediment at the arithmetic mean (AM) or upper 95 percent
confidence limit (UCLgs) lead concentration (ppm); and 2) residential exposures to soil (PbS.s) at 200 or 300 ppm. NA, data not available; nd, not determined.
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Table4-3
Risk-Based Concentrations (RBCs) for Water and Suspended Sediment at Beaches
(Mean Lead Concentrations)
Site Site Site AM o RBCw.ss (Mg/L) AM e AM Exceeds RBC? UCL s UCL g5 Exceeds RBC?
Location | ID Name (ppm) PbSe (ppm) (ug/L) iy P (ug/L) PbSe (ppm)
200 300 200 300 200 300
Spokane 1 N. Idaho College Beach (Spokane River) 323 1838 246 131 NO NO 192 NO NO
River 3 | Post Falls City Beach 85.2 2256 664 92.7 NO NO 154 NO NO
(7 Sites) 5 | Green Ferry Bay park 101 2228 636 11.7 NO NO 18.6 NO NO
6 |Black Bay 105 2221 629 54.7 NO NO 80 NO NO
7 | BLM Pump Station 112 2209 617 59.2 NO NO 110 NO NO
8 | Corbin Park 412 1682 0 117 NO YES 219 NO YES
21 | Blackwel Idand 397 1708 116 417 NO YES 651 NO YES
Coeur 2 N.ldaho College Beach (CdA Lake) 146 2149 557 42.2 NO NO 69.3 NO NO
d Alene 9 | Coeur d’' Alene Beach at City Park 128 2181 589 30.6 NO NO 421 NO NO
Lake 10 | TubbsHill (ste 1) 49.5 2319 727 9.93 NO NO 137 NO NO
(17 Sites) 11 | Tubbs Hill (site 2) 9.3 2237 645 384 NO NO 1.7 NO NO
12 | TubbsHill (site 3) 4.1 2328 736 8.26 NO NO 129 NO NO
15 | Higgans Point (site 1) 638 | 2294 702 114 NO NO 216 NO NO
16 | Higgans Point (Site 2) 90.4 2247 655 26.6 NO NO 371 NO NO
17 | Harrison Beach (site 1, West) NA nd nd 56.2 nd nd 102 nd nd
18 | Harrison Beach (site 2, North) 1250 210 0 267 YES YES 355 YES YES
19 | Cougar Bay 90.7 2246 654 91 NO NO 171 NO NO
23 | Bel Bay 96.3 2237 645 294 NO NO 40.6 NO NO
24 | MicaBay 30.7 2352 760 21.3 NO NO 28.4 NO NO
25 | Rockford Bay NA nd nd NA nd nd NA nd nd
26 | LoffsBay 52.9 2313 721 44.3 NO NO 56.5 NO NO
27 | Windy Bay 23 2365 773 4.18 NO NO 6.81 NO NO
29 | Spokane Paint (on reservation) 126 2184 592 159 NO NO 241 NO NO
30 | Fuller Landing NA nd nd 4 nd nd 75 nd nd
Notes:

RBCs are for combined beach sediment ingestion and incidental water/sediment ingestion at the beach while swimming and residentia lead exposure. RBCs assume: 1) ingestion of
beach sediment at the arithmetic mean (AM) concentration (ppm); ingestion of water and suspended sediment (w,ss) at the arithmetic mean (AM,y s5) Or upper 95 percent confidence
limit (UCLgs <) l€ad concentration (ppm) and 3) residential exposures to soil (PbS.s)at 200 or 300 ppm.

CdA - Coeur d Alene
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Table4-4
Risk-based Concentrations (RBCs, ug/L) for Water and Suspended Sediment at Beaches
(UCL g5 Lead Concentrations)

S Site UEL RBCyss A AM Exceeds RBC? UG UCL g5 Exceeds RBC?
. Site < | PbSe (ppm) N bS. (PPM) oS PbS (Ppm)
Location | 1D Name (ppm) 200 300 (hglL) 200 300 (ug'L) 200 300
Spokane 1 |N. Idaho College Beach (Spokane River) 687 1199 0 131 NO YES 192 NO YES
River 3 |Post Fals City Beach 134 2170 578 92.7 NO NO 154 NO NO
(7 Sites) 5 |Green Ferry Bay park 140.2 2159 567 11.7 NO NO 18.6 NO NO
6 |Black Bay 165 2116 524 54.7 NO NO 80 NO NO
7 |BLM Pump Station 178 2093 501 59.2 NO NO 110 NO NO
8 |Corbin Park 562 1419 0 117 NO YES 219 NO YES
21 |Blackwell Idand 603 1347 0 417 NO YES 651 NO YES
Coeur 2 |N. Idaho College Beach (CdA Lake) 183 2084 492 422 NO NO 69.3 NO NO
d Alene 9 |Coeur d Alene Beach at City Park 174 2100 0 30.6 NO YES 421 NO YES
Lake 10 |TubbsHill (ste 1) 69.6 2283 691 9.93 NO NO 137 NO NO
(17 Sites) 11 |TubbsHill (ste2) 118 2198 606 384 NO NO 177 NO NO
12 | TubbsHill (ste 3) 52 2314 722 8.26 NO NO 129 NO NO
15 |Higgans Point (sitel) 83.7 2259 667 114 NO NO 216 NO NO
16 |Higgans Point (site?) 139 2162 569 26.6 NO NO 37.1 NO NO
17 |Harrison Beach (site 1, West) NA nd nd 56.2 nd nd 102 nd nd
18 |Harrison Beach (site 2, North) 3730 0 0 267 YES YES 355 YES YES
19 |Cougar Bay 180 2089 497 91 NO NO 171 NO NO
23 |Bell Bay NA nd nd 294 nd nd 40.6 nd nd
24 |MicaBay 34.6 2345 753 21.3 NO NO 284 NO NO
25 |Rockford Bay NA nd nd NA nd nd NA nd nd
26 |LoffsBay 62.9 2295 703 44.3 NO NO 56.5 NO NO
27 |Windy Bay NA nd nd 4.18 nd nd 6.81 nd nd
29 | Spokane Point (on reservation) 293 1891 299 159 NO NO 241 NO NO
30 |Fuller Landing NA nd nd 4 nd nd 75 nd nd
Notes:

RBCs are for combined beach sediment ingestion and incidental water/sediment ingestion at the beach while swimming and residential lead exposure. RBCs assume: 1) ingestion of
beach sediment at the upper 95 percent confidence limit (UCLgs) concentration (ppm); ingestion of water and suspended sediment (w,ss) at the arithmetic mean (AMy ss) Or upper 95
percent confidence limit (UCL gsy.ss) l€ad concentration (ppm) and 3) residential exposures to soil at 200 or 300 ppm.

CdA - Coeur d’Alene
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6.0 DEVELOPMENT OF RBCs FOR CHEMICALS

OTHER THAN LEAD

The purpose of establishing arisk-based screening concentration (RBC) is to provide a soil or
water action level below which there is a high degree of confidence that a health threat does not
exist. Inorder to develop an RBC, the amount of exposure to a given chemica must be assessed,
an estimate of the toxicity of each chemical must be available, and target health risk goals must be
established. Each of these three categories—exposure, toxicity, and risk—are quantified and used
in standard risk equations to cal cul ate a chemical-specific concentration in soil or water. The
result of this processisto arrive at a protective soil or water concentration (RBC) based on
potential multiple routes of exposure and atarget health goal.

6.1 EXPOSURE ASSESSMENT

The exposure assessment evaluates sources, pathways, receptors, duration and frequency, and
routes of exposure to assess total human exposure to the substances of concern in the common use
areas (CUAS). This process identifies the human populations potentially exposed to chemicalsin
the CUAS, the means by which exposure occurs, and the amount of chemical taken into the body
(intake) from each exposure medium. Exposure is assessed using the following steps:

. Exposed populations are characterized
. Exposure pathways are identified
. Exposure is quantitatively assessed

The result of this processis a calculated daily intake per body weight for each medium of concern.
The daily intake rate per body weight (summary intake factor) is combined with chemical-specific
toxicity criteria (Table 5-4) and target health risk goals (Section 5.3) to calculate a health-
protective RBC.

To develop RBCs, exposure for target populations is cal culated under “reasonable maximum”
(upper-bound) exposure conditions. Reasonable maximum exposure (RME) incorporates a
number of conservative assumptions in estimating chemical intake rates and characteristics of the
receptor population. RME is thus an estimate of the highest exposure that is reasonably expected
to occur at the site and may overestimate actual exposure for the mgjority of the population. The
intent of the guidance is for the combined exposure and toxicity variablesto result in an estimate of
RME, even though some intake variables may not be at their individual maximum value (U.S. EPA
19893, 19914). Asstated by U.S. EPA (1991a), “the goa of RME is to combine upper-bound and
mid-range exposure factors . . . so that the result represents an exposure scenario that is both
protective and reasonable; not the worst possible case.”
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RME conditions are selected to evaluate exposures at the CUAS. If asiteis“screened out” by the
RBCs developed here, then it is unlikely to represent a health risk.

6.1.1 Characterization of Exposed Populations

This screening level risk assessment focuses on the portion of the population that receives the most
exposure to site chemicals or is more sensitive to the toxic effects of chemicals. Because the
CUAs evaluated in this report are not individual residences or work places, the population of
concern is considered to be recreational and composed of both adults and children. As described
in Section 1.4, recreational populations were subdivided into users of beaches and upland areas
(e.g., parks). The most-exposed or most-sensitive group is considered to be children. Y oung
children tend to have greater exposures to soil because of their hand-to-mouth behavior and greater
inherent susceptibility to toxic effects of chemicals. Factors contributing to this susceptibility are:

. More efficient absorption of many substances from the gastrointestinal tract than
adults
. Higher intake levels of soil

Consequently, the RBCs developed consider the young children at the parks and beaches to be the
exposed population of concern.

6.1.2 Exposure Scenarios
Several possible pathways of exposure exist in the CUAs. An exposure pathway is the mechanism

by which areceptor (person) is exposed to chemicals from a source. Four elements comprise a
complete exposure pathway:

. A source of chemical release

. A retention or transport medium (for example, soil or water)

. A point of potential human contact with the medium

. A means of entry into the body (e.g., ingestion) at the contact point.

Only complete pathways containing all four elements result in exposures. Potential pathways at
the site that were selected for compl eteness include (see also Section 1.3 and Figure 1-2):

. Incidental ingestion of chemicalsin soil

. Contact with soil and absorption of chemicals through the skin
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Inhalation of chemicals adsorbed to dust

. Incidental ingestion of chemicals in water while swimming

. Skin contact with chemicalsin water and absorption through the skin while
swimming

. Ingestion of drinking water (two locations only)

The potentia receptors (children visiting the CUAS) and the routes of exposure from these media
are presented in the conceptual site model (Figure 1-2). Such amodel describes the sources of
chemicals a a site, their release and transfer through environmental media (e.g., soil and air), and
the points and means by which receptors might contact the chemicals.

Pathways included in the quantitative development of risk-based screening concentration
calculations are discussed below, along with the rationale for eliminating the pathway considered
arelatively insignificant source of risk (inhalation of airborne dust), and the pathway (drinking
water) evaluated by maximum contaminant levels (MCLs) established by regulation for drinking
water. In this expedited screening level assessment, fish ingestion is not a pathway of concern
based on an ATSDR report (1998) where it was concluded that adverse health effects were
unlikely from eating fish caught in Coeur d’ Alene Lake, provided that excessive lead exposures
from other sources were not occurring.

6.1.2.1 Ingestion of Sail

Soil ingestion is considered a complete pathway and is evaluated quantitatively in the RBC
calculations. Incidental ingestion of soil is considered the primary route of exposure for metalsin
recreational settings. Y oung children are more likely to ingest soil during outdoor play than adults
because of their more frequent hand-to-mouth actions and tendency to play in the dirt. Adults
typicaly ingest less soil than children but may also ingest small amounts of soil during outdoor
activities. Because of their lesser ingestion rate, adults will be protected at an RBC calculated as
protective of children.

6.1.2.2 Derma Contact With Sail

Dermal contact with soil is considered a complete pathway and quantitatively evaluated in the
RBC calculations; however, the dermal exposure pathway is not as well characterized as
ingestion. Therefore, the relationship between dermal exposure and actual exposure doseis
uncertain and EPA toxicity criteria have been derived only for the oral and inhalation routes.
Although uncertain, dermal route exposures have been quantitatively evaluated in this study
because absorption of contaminants from soil or water are potentially significant routes of
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exposure relative to ingestion of soil and dust (Johnson and Kissel 1996). U.S. EPA recommends
the use of oral toxicity criteriafor the dermal pathway, with a correction factor to correct the oral
toxicity criteriato an internal absorbed dose, and an absorption factor for the amount of chemicals
which cross the skin and enter the blood stream (U.S. EPA 1992a). The importance of dermal
relative to ingestion exposures depends on the chemical-specific absorption fraction, chemical-
specific permeability coefficient, and relative bioavailability factors associated with the dermal
and ingestion routes. For arsenic, dermal exposure from soil amounts to 18 percent of exposures
attributable to the ingestion pathway (cancer endpoint). Dermal route exposures were omitted in
previous studies because data needed to measure dermal exposures have only recently been
developed. Therefore, this pathway is quantitatively included in order not to underestimate health
risks.

6.1.2.3 Incidenta Ingestion of Water While Swimming

Swimming in Coeur d Alene Lake is common during the summer. Some water istypically
swallowed while swimming and may be ingested during other water activities such as water skiing
and canoeing. Consequently, the incidental ingestion of water while swimming is quantitatively
evauated in the RBC calculations for water exposure.

6.1.2.4 Derma Contact With Water While Swimming
The previous discussion for dermal contact with soil also applies to the swimming pathway.
6.1.2.5 Inhalation of Airborne Dust

Exposure to chemicals of concern (COCs) may result from inhalation of resuspended dust.
Inhalation exposure to nonvolatile compounds is typically minor in resuspended dust when
compared to direct ingestion exposure (U.S. EPA 1986, Glass and SAIC 1992) and is unlikely to
significantly lower RBC values based on ingestion and dermal exposure. Consequently,
recreational users of the areas were not evaluated quantitatively for inhalation, because they
recelve most site chemicals through ingestion.

In addition, each CUA isrelatively small (generaly less than one acre); therefore, wind blowing
across the sites and inhaled by site visitorsis unlikely to entrain much dust. A large amount of air
monitoring data has been collected in the vicinity of Kellogg and Smelterville, Idaho, and air
concentrations of COCs have not been found to exceed air quality standards. The presence of
vegetation at many sites also limits fugitive dust emissions.

6.1.2.6 Ingestion of Drinking Water
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Two of the 24 CUA sites evaluated in this screening level risk assessment have a potable water
source (Harrison Beach and Windy Bay). Samples were collected from tap water or drinking
fountains at each site and analyzed for metals. However, because of the small number of sites
compared to those without drinking water sources and the relatively small exposures, site-specific
RBCs were not developed for this pathway. Chemicalsin water will be compared to their MCL
concentrations (presented in Section 6.0) for screening purposes.

6.1.3 Quantitative Assessment of Exposure

This section quantifies the magnitude, frequency, and duration of exposure to chemicalsin soil and
surface water. Recreational intakes of chemicals are quantified for soil and water ingestion, and
dermal absorption of chemicals from soil and water. Calculation of intakes involves estimating
the amount of media (soil, water) containing chemicals that an individual might eat or contact
dermally.

Intake rates of water and soil are combined with frequencies of exposure, and fraction of
absorption to calculate a summary intake factor. Depending on the pathway, intake rates are based
on average lifetime parameters, such as a 70-kg body weight, or are broken down separately for
younger and older age groups. The breakdown is performed for pathways such as soil ingestion,
for which children would have a much higher dose per body weight because of their behavior. For
these pathways, intake rates are based on young children from birth to age 7 weighing on average
15 kg, and on ages 7 to 30 weighing on average 70 kg (U.S. EPA 19914). For all the RBC values,
only child exposures are considered because the child-only assumption produces the lowest RBC
concentrations (i.e., most health protective). Because intake exposures for carcinogens are doses
averaged over alifetime, relatively short-term child exposure to carcinogens (6 years) take into
account the lower dose per body weight for the older age group (see formulas presented at the end
of this section).

Calculated intake for each pathway is expressed as the amount of media (e.g., water, soil) taken
into the body per unit concentration of chemical in soil. Table 5-1 summarizes exposure factors.

6.1.3.1 Soil Intake Rates

Therate of soil ingestion is based on the amount of soil and dust a child or adult inadvertently
swallows in agiven day from all sources, both indoors and outdoors. Preschool-age children
would have the highest intake rates because of their hand-to-mouth behavior and tendency to play
indirt or on the floor. Accordingly, most studies have concentrated on these younger age groups
for measurement of soil ingestion rates.

The most accurate estimates of soil ingestion rates in children are from studies measuring certain
tracer elementsin soil and in feces. These tracer elements have alow content in the diet and low

C:\A PDRBASEL INE APPENDIXES\APPS FOR PDRAPPENDIX B LAKE SLRA\LAKE RISK ASSESSMENT.DOC



DRAFT FINAL COEUR D’ALENE BASIN RI/FS Section 5.0
CUA RISK ASSESSMENT, CDARB, IDAHO Date: 10/18/99
RAC, EPA Region 10 Page 5-6
Work Assignment No. 54-50-0C2Q

gastrointestinal absorption, characteristics that make them good indicators in feces of the amount of
soil that wasingested. Animportant distinction is that tracer studies measure all sources of tracers
that were ingested including outdoor soil, house dust indoors, airborne dust that is trapped in the
upper respiratory tract and swallowed, food, medicines, vitamins, paint chips, baby powder, and
toothpaste. The most reliable studies (e.g., Calabrese et al. 1989, U.S. EPA 1997a) have
attempted to correct for the contribution of tracers from the diet and from medicines. Any
unaccounted sources of tracers would tend to inflate soil ingestion estimates, although these
sources are assumed to be negligible.

For residential exposure, the U.S. EPA (1991a) has recommended RME soil ingestion rates of
200 mg/day for young children (ages 0 to 6, with an average weight of 15 kg) and 100 mg/day for
older age groups (with an average weight of 70 kg). These values are stated to represent upper-
bound estimates of average values for soil and dust ingestion over a chronic period of exposure
(U.S. EPA 19914) based on EPA’ s review of recent soil ingestion studies (Calabrese et al. 1989
and 1990, Davis et al. 1990, van Wijnen et al. 1990).

At the beach, children are assumed to potentially ingest greater amounts of soil than they would at
home; consequently, the soil ingestion rate selected for the RBC calculations is 300 mg/day, rather
than 200 mg/day. The vaue of 300 mg/day is the upper-bound (90th percentile) intake from a soil
and feces tracer study by van Wijnen et al. (1990, as cited in U.S. EPA 1997a) where ingestion
rates were measured in 78 children while they were at campgrounds adjacent to alake.

6.1.3.2 Dermal Contact Rates

The amount of achemical that is absorbed into the body through the dermal route from soil
depends on three factors:

1. The amount of chemical absorption through the skin

2. The amount of soil adhering to the skin

3. The surface area of skin in contact with soil
Factors one and three aso apply to absorption into the body from water. The first factor is
discussed under “absorption” placed later in this section. The exposure parameters selected for
the latter two items are described below.

Sail to Skin Adherence Factors: Quantitative estimates of dermal absorption of chemicals from
soil assume that all of the soil adhered to the skin isin contact with the skin. If athick layer of soil
adheres to the skin, then only the layer that is in contact with the skin would transfer chemicalsinto
the skin. Soil particlesthat are on top of other soil particles have areduced potential to transfer
chemicals through the skin. Thereis evidence that soil does not adhere to skin in a uniform pattern
(Kissd et a. 1998) indicating that assumptions of uniform coverage are not often met and might
result in an overestimate of absorption.
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The adherence factor (AF) is ameasure of the mass of soil in contact with a unit area of skin (mg
soil per cn? skin). The AF is a quantitative measure of how dirty a person gets. Risks associated
with dermal exposure to contaminated soil are not well-characterized, but nevertheless must be
estimated to define endpoints for remedia strategies (Holmes et a. 1998). The AF is dependent
upon environmental conditions, including soil type, particle size, moisture content, and receptor
behavior (Kissel et al. 1996a,b). The AFs are based on studies conducted by Kissel et al.
(1996a,b) and Holmes et al. (1998). The child AF is based on experiments in which soil loading
was measured following playing in raised beds filled with moist, bare soil. The adult AF is based
on measurements following unstaged gardening activities.

Skin Surface Area: Surface area (SA) isameasure of the area of skin potentially exposed to a
contaminated medium. The SA used depends on the exposure scenario and activity evaluated.
SAsand AFs are summarized in Table 5-1. For the swimming and beach scenarios, the skin
surface areais 6,500 cnf and assumes the child will be wearing a bathing suit. The skin area
values represent the 50th percentiles for ages 2—7 years (U.S. EPA 1997a). Adult valuesfor skin
area are needed in the child cancer RBC calculations to account for the lifetime exposure assumed
for cancer. For the soil dermal route for adults, the skin surface area used in the equationsiis 4,800
cn'; it assumes the face, hands, forearms, and lower legs could come into contact with soil.

6.1.3.3 Water Intake Rates

The incidental ingestion rate for water while swimming is 30 mL/hour derived from estimates
about the amount of water in a mouthful and the amount of time people might be in contact with
recreationa water (U.S. EPA 1998b). The 30 mL/hour value isthe basis of the 10 mL/day
proposed in the Draft Water Quality Criteria Methodology Revisions published in the August 14,
1998 Federal Register and is also being proposed for use in the Water Quality Guidance for the
Great Lakes (58 FR 29869).

6.1.3.4 Exposure Frequency

At the Sites: To adjust for the amount of time that people would be exposed to chemicalsin soil or
water, exposure is multiplied by a correction factor for different site uses, exposure scenarios, and
pathways. Exposure for recreational uses of the site may vary widely depending not only on
frequency of visitsto the site but also on the type of activity. The frequency of twice per week for
four months (32 days) is professiona judgment and takes into consideration the climate of the
CDARB. The assumption isthat an entire day twice per week would be spent at a particular CUA
when it was visited during the warmer months (if sites are visited during rain events or while
snow is on the ground, no significant soil exposure would occur because of either increased
clothing and decreased soil contact during the rainy season; and soil covered by snow). Although
the assumption of an entire day (10+ hours) is conservative when compared to the studies
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described below, the assumption would account for the wide variation in visitation patterns and
cover the campgrounds where a stay of 14 consecutive daysis possible.

Two other sources of information on potential length of time at CUAs were consulted, the Risk
Assessment Protocol Document (Jacobs Engineering et al. 1989) developed for the 21-square-
mile area. commonly referred to as the Bunker Hill Superfund site, and U.S. EPA’s Exposure
Factors Handbook (1997a). The Protocol document divided the year into three periods. winter
(18 weeks), spring and fall (17 weeks), and summer (17 weeks). They estimated time spent
outdoors and not at home for five different age groups for each period. For children, time periods
for age 2—6 years were one hour daily for spring/fall and 2 hours daily during summer
(approximately equivalent to 15 days per year). Adults were assumed by the Protocol document
to have no significant contact with non-yard soil in the winter, spring, and fall.

U.S. EPA (19974) collected information on the amount of time spent outdoors and not at home for
various activities from a comprehensive survey on human activity patterns in the United States.
The survey gathered data from over 9,000 people who kept 24-hour diaries (Tsang and Klepsis
1996 as cited in U.S. EPA 1997a). Participants were selected randomly through the telephone
book; the study had an overall response rate of 63 percent. The survey indicated that for most
outdoor recreation activities, time spent outdoors ranges from 1 to 3 hours per visit for the 50th
percentile and 4 to 10.5 hours for the 95th percentile (U.S. EPA 1997a). Recommended Outdoor
Activity Factors from U.S. EPA (1997a) are:

. Children (boys and girls aged 3-11 years): 5 hours per day (weekday) and 7
hours/day (weekend)

. Adults (> 12 years): 1.5 hours/day.

Assuming twice weekly visits of 7 hours each (the Handbook’ s child weekend time), the total is
approximately 13 days per year, similar to the assumptions in the protocol document. Therefore,
our assumption of 10+ hours and 32 days per year is health-protective becauseit is unlikely to
underestimate time spent at the beaches and parks. Both Jacobs et a. (1989) and Tsang and
Klepsis (1996 as cited in U.S. EPA 1997a) assume less time outdoors.

In the Water: While beach visits are assumed to occur twice aweek, the entire day would not be
spent in the water. The exposure factor selected for svimming is EPA’s (1997a) recommended
swimming activity factor for length of time in the water of 1 hr/swim event (assumed to occur only
once amonth from Handbook). One hr/swim event is the 50th percentile value and 3 hours/swim
event is the 95th percentile value. The exposure duration used here assumes a twice-weekly visit
to the beach during June through September with one hour being spent in the water for each visit.
Another source of information of amount of time spent in the water is the Michigan Recreational
Surveys (cited in U.S. EPA 1998b), which also estimated four months of the year as reasonable for
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swimming. The Michigan surveys indicated total hours of water exposure from swimming during
the season at 28 hours. Thisis similar to the assumption presented in Table 5-1 of 32 total hours
per season (one hour per visit, 32 visits per year).

6.1.3.5 Absorption

Gastrointestinal Absorption: The dose calculated by the exposure assessment is considered an
“administered” or “applied” dose unlessit is corrected for the extent of systemic absorption into
the blood stream (“absorbed” dose). In general, the amount of absorption of chemicals should be
adjusted in assessing exposure by a given route if absorption for the population at risk differs from
the population (human or laboratory animals) used to develop the relevant toxicity criteria (see
Section 5.2, Toxicity Criterid). This discrepancy may result from differences in the administered
form of the toxicant, or from differencesin physiological processes. A correction for
gastrointestinal absorption via soil ingestion was considered appropriate only for arsenic, as
discussed below.

Gastrointestinal absorption of ingested arsenic varies greatly with the water solubility of the
arsenic compound and the physical form administered (U.S. EPA 1984). For example, absorption
of arsenic trioxide is reported to be 30 to 40 percent for the compound in suspension, but as high
as 95 percent and greater for the compound in solution (Ariyoshi and Ikeda 1974; U.S. EPA 1984).

Because the toxicity criterion is based on inorganic arsenic dissolved in drinking water, an
absorption correction should be considered for the differences between arsenic absorption from
soil versus from drinking water.

Because of the uncertainty surrounding arsenic’s bioavailability in soil, the differences in soil
types, and the lack of human data, EPA Region 10 recommends using a bioavailability of 60
percent for arsenic in soil (personal communication, Roseanne L orenzana 1998).

Dermal Absorption: Dermal contact with soil appears to occur during discrete exposure episodes
that depend on the activity performed. Littleis known about the kinetics of dermal absorption of
various compounds from soil. Percutaneous absorption rates vary with the specific compound and
soil matrix attributes. Contaminants may be less available for absorption from a soil with ahigh
organic content due to an increase in anticipated partitioning into the organic phase of the soil.
The absorption factors selected for soil and the study from which the value was derived are
presented in Table 5-2.

To evaluate dermal contact with constituents in water, dermal absorption acrossthe skinis
determined using constituent-specific dermal permeability coefficients, expressed in units of
centimeters per hour. Equations for calculating dermal permeability coefficients are presented in
Dermal Exposure Assessment: Principles and Applications (U.S. EPA 1992a). The selected
coefficients are presented in Table 5-3.
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6.1.3.6 Intake Calculations
For each exposure pathway and age group, the following equation calculates unit exposure, as
dose per mg/kg of chemical in soil or water based on the exposure assumptions (see Appendix E
for detailed calculations):
Soil Ingestion:
Summary Intake Factor (SIF) =IRs X EF X ED x ABS/(BW x AT)
Water Ingestion:
SIF=1R, X EF x ED x ABS/(BW x AT)
Dermal Water Contact:
SIF = SA x EF x ED X ABSx Kp/(BW X AT)

Dermal Soil Contact:

SIF = SA X EF x ED x ABSx AF/(BW x AT)

where:
IRy = soil ingestion rate (mg/day) (Table 5-1)
IRy, = water ingestion rate (mL/hour) (Table 5-1)
EF = exposure frequency (dayslyear) (Table 5-1)
ED = exposure duration (Table 5-1)
ABS = percent absorption (assumed to be 100 percent, except for gastrointestinal
absorption of arsenic and dermal absorption of all chemicals)
AF = Adherence Factor (mg/cn) (Table 5-1)
Kp = Permeability coefficient (cm/hour) (Table 5-1)
BW = body weight (kg) (Table 5-1)
AT = averaging time (days) (ED x 365 days).
SA = skin surface area (cnf) (Table 5-1)

Exposure is calculated separately for assessing carcinogenic risk versus noncarcinogenic hazard.
The averaging time for noncarcinogenic effects is the same as the exposure period (6 or 24 years),
whereas for carcinogenic effects the averaging time is equivalent to alifetime (70 years, U.S. EPA
1991a).
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For evaluation of carcinogenic exposure, pathways with different exposures for two age groups
(e.g., child soil ingestion and dermal contact), the total dose is calculated by:

1 Weighting the intake of each age group (e.g., 0- to 6-year-olds) by the length of time
spent in that age group (e.g., 6 years)

2. Summing the time-weighted doses from all age groups
3. Dividing by the averaging time, as follows:
SIFgi = [ABS X (IRiig X EFgriig X 6 YrBWenig) + (IRt X EFaqur X 24 yr/BW ) //Averaging Time
SIFgerma = [ABS X (SAgiig X EFgiig X 6 yearsBWiiig) + (SAxut X EFaur X 24 yr/BW )

The dose for each pathway of exposure (ingestion of soil or water, dermal contact) will be
combined with the relevant EPA toxicity criteria (Section 4.2) and target health goals (Section 5.3)
to estimate RBCs. Appendix E contains the spreadsheets with calculation details and a
presentation of each formula used.

6.2 TOXICITY CRITERIA

This section summarizes the relevant toxicity criteriathat are used to calculate health protective
RBCs associated with the dose of the COCs. A fundamental principle of toxicology is that the
dose determines whether a chemical istoxic. Accordingly, the toxicity criteria describe the
quantitative relationship between a chemical’ s dose and magnitude of toxic effect. The criteriaare
described below; toxicity criteria used in this assessment are summarized in Table 5-4 and a brief
discussion of the basis of the criteriais presented for each chemical in Appendix F.

6.2.1 Ora Toxicity Criteria

Key dose-response criteria are EPA slope factors for assessing cancer risks, and EPA-verified
reference dose (RfD) values for evaluating noncarcinogenic effects. These criteriaare from the
EPA’ s online data base Integrated Risk Information System (IRIS; U.S. EPA, 1998c).

6.2.1.1 Carcinogenic Effects

The carcinogenic SF (expressed as mg/kg-day™) expresses excess cancer risk as afunction of

dose. The dose-response model is based on high- to low-dose extrapolation, and assumes that
there is no lower threshold for the initiation of toxic effects. Specifically, toxic effects observed at
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high doses in laboratory animals or from occupational or epidemiological studies are extrapolated,
using mathematical models, to low doses common to environmental exposures. These models are
essentially linear at low doses, such that no dose is without some risk of cancer.

6.2.1.2 Noncarcinogenic Effects

The chronic RfD (expressed in units of mg/kg-day) is an estimated daily chemical intake rate for
the human population, including sensitive subgroups, that appears to be without appreciable risk of
noncarcinogenic effectsif ingested over alifetime. Chronic criteria are based on lifetime average
body weight and intake assumptions.

RfD values are derived from experimental data on a no-observed-adverse-effect level (NOAEL)
or lowest-observed-adverse-effect level (LOAEL) in animals or humans. A NOAEL isthe highest
tested chemical dose given to animals or humans that has not been associated with any adverse
hedlth effects. A LOAEL isthe lowest chemica dose at which health effects have been reported.
RfDs are calculated by dividing a NOAEL or LOAEL by atota “uncertainty factor,” which
represents a combination of individua factors for various sources of uncertainty in the data base
for aparticular chemical or in extrapolating animal data to humans. RfDs and associated
uncertainty factors are summarized in Table 5-4 for each chemical. The EPA also assigns alevel
of confidencein the RfD, which islisted in the IRIS data base. The level of confidenceisrated as
either high, medium, or low based on the confidence in the study and confidence in the data base.

6.2.2 Dermal Toxicity Criteria

No RfDs or slope factors (SFs) are specifically available for percutaneous exposures. Risks and
hazards associated with dermal exposure are evaluated using an oral toxicity factor corrected for
absorption. This route-to-route extrapol ation assumes that the toxicity of a hazardous constituent is
the same regardless of the actual route of exposure. It isnot appropriate to use oral toxicity factors
to evaluate the dermal pathway when the compound exerts a specific point-of-contact effect (e.g.,
benzo(a)pyrene tumors originate on mouse skin following dermal application); however, that is not
the case for any of the chemicals evaluated in this report.

Though toxicity criteriafor dermal exposure are lacking, oral toxicity values are used instead to
assess risks from dermal exposure. To determine dermal exposures, the oral toxicity value must
be adjusted from an administered to an absorbed dose. An administered doseisonethat is
presented to a person’ s “exchange surfaces’ or points of contact with the external world, including
the mouth, skin, and nose. An absorbed doseis the fraction of the administered dose that actually
enters the body’ s general circulation. Because the skin forms an effective barrier to many
chemicals, only afraction of the dose administered on the skin’s surface will be absorbed through
the skin into the bloodstream. Thereforein the RBC calculations, dermal exposure to contaminants
in water and soil, was evaluated using the oral toxicity value adjusted to an absorbed dose. If the
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oral toxicity factor is used unadjusted, the resulting risk or hazard estimates are |ess conservative
because adjusted values are more protective than unadjusted oral values.

The chronic RfD for arsenic was not adjusted because the RfD is based on the no-observable-
adverse-effect level (NOAEL) for skin effects from a study involving arsenic exposures to over
40,000 people in Taiwan. These people were exposed for a significant portion of their lifetime to
arsenic-impacted groundwater used as drinking water; therefore the administered RfD is a good
approximation of their absorbed dose (U.S. EPA 1998c). For cadmium, the administered oral RfD
of 0.001 mg/kg-day (food) was multiplied by a gastrointestinal fraction of one percent to derive
the derma RfD of 0.00001 mg/kg-day (U.S. EPA 1998d).

6.3 CALCULATION OF RBCs

This section calculates potential health-based RBCsin soil and water at the various CUAS.
Preceding sections quantified the possible amount of exposure in terms of a unit dose of chemical
along with the relative toxicity associated with exposure. This section uses thisinformation to
calculate soil and water RBCs that are protective of health for the pathways of concern.

6.3.1 Calculation Methods

RBCs are calculated by defining atarget risk goal, then solving the basic risk assessment equations
for soil or water concentration rather than for risk (U.S. EPA 1991b). Target risk goals and
equations differ for carcinogenic or non-carcinogenic effects.

Target cancer risk goals set by EPA for carcinogenic risk are defined over arange of 10°to 10
(U.S. EPA 1990a). The increased likelihood of cancer due to exposure to a particular chemical is
defined as the excess cancer risk (i.e., in excess of abackground cancer risk of 3in 10 or 3 x 10%).
Therisk is estimated as the upper-bound probability of an individual developing cancer over a
lifetime as aresult of the exposure assumed in Section 5.1 (i.e., average lifetime dose). For
example, 1 x 10° refers to an upper-bound increased chance of onein amillion of developing
cancer over alifetime (0.0003 percent increase over background). The target risk goal is divided
by the exposure estimate multiplied by the SF for each chemical to arrive at a soil or water
concentration protective of human health at the target risk goal. The target risk goal selected for
this evaluation is 1 x 10™ because arsenic’ s (the only carcinogen) natural background
concentration was above a1 x 10° risk.

The following equation was used for calculation of RBCs for oral and dermal exposure to arsenic
(the only carcinogen in this assessment):

RBC = Target Risk/SF X (SIF i or water + SIFgermal)
where
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Target Risk = Chance of developing cancer (1 x 10°)
SF = Slope Factor (Table 5-4)
SF = Summary Intake Factor

The target risk goal for noncarcinogenic hazardsis typically a hazard quotient (HQ) of 1.0. An
HQ of 1.0isthe point a which the estimated dose equals the RfD. The target health goal used in
this assessment isan HQ of 0.1. A tenth of the RfD is assumed as a protective means of

addressing additivity at the screening level. Other HQ assumptions that have been used are 0.25 in
aprevious risk assessment done on the 21-square-mile area commonly referred to as the Bunker
Hill Superfund Site (SAIC 1991) and 0.2 in the Draft Water Quality Criteria Methodology
Revisions (U.S. EPA 1998b).

Note that use of 1 x 10 risk threshold for cancer effects and a 0.1 target health goal for
noncarcinogenic effects produced alower RBC for noncancer effects of arsenic than cancer
effects. The RBC for noncancer effects was used to screen sites.

RBCsfor oral and dermal exposures were thus calculated using the following general equation for
each pathway (see Appendix E for detailed calculations):

Soil RBC = HQ x RfD/(SIFi or water + S Fdermal)

where
HQ = Hazard Quotient of 0.1
RfD = Reference Dose (Table 5-4)
SF = Summary Intake Factor

The RBCs calculated for soil and water protective of children playing at the beach are presented
on Table 5-5. In addition, the MCLs are included on this table as they are used in Section 6.0 to
screen the two drinking water samples collected at CUA Numbers 17 and 27.
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Table 5-1
EXxposure Factors
Exposure Factors Soil In_gestion/ Water Expo_s.JreWhiIe Swimming:
Dermal Soil Exposure Water Ingestion and Dermal Contact
Age Group Child (1-7 yr) Child (1-7 yr)
Body Weight (BW) 15kg 15kg
Ingestion Rate (IR) 300 mg/day 30 mL/hour
Skin Surface Area (SA) 6,500 cn? 6,500 cn?
Event Time- Swimming Only - 1 hour
(hours/event)

Exposure Frequency (EF) (days/year)

Twice aweek June to September: 32
days/year

Twice aweek June to September: 32
days/year

Exposure Duration (ED)

6 years

6 years

Adherence Factor (Soil) or Permeability
Coefficient (water)

0.2 mg/en?

0.001 crvhour

Gadtrointestina Absorption (ABS)

Arsenic, 60% relative to RfD

Other metals, 100% relative to RfD

Table 5-2

Absor ption of Chemicals From Sail

Compound Dermal Absor ption Factor Reference
Arsenic 0.03 Wester et d. (1993)
Cadmium 0.001 U.S. EPA (1998d); Wester et al.
(1992)
Inorganic Compounds (including lead) 0.01 Ryan et d. (1987)
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Table 5-3

Permeability Coefficients From Water

Compound Dermal Absorption Factor Reference

Lead 0.0001 U.S. EPA (19922)

Cadmium 0.001 U.S. EPA (19924)
Default for other Inorganic Compounds (including 0.001 Wester et a. (1993)
arsenic)
Table 5-4
Oral Toxicity Criteria
. . Uncertainty/L evel
Seree Meles Lo o Toxic of Confidence
Chemical SF RFD Endpoint (only appliesto Reference
|- —1 ||
(mg/kg-day) (mg/kg-day) RD values)

Antimony None 0.0004 Reduced lifespan, 1,000/ Low U.S. EPA
atered cholesterol Confidence 1998c
levels

Arsenic 15 0.0003 Skin cancer (SF), 3/ Medium U.S. EPA
hyper pigmentation and | Confidence 1998c
hyperkeratoss of the
skin (RfD)

Cadmium None 0.001 (food) Kidney proteinuria 10/ High confidence | U.S. EPA

0.0005 (water)* 1998c

Copper None 0.037 Gadtrointestina Not rated U.S. EPA
irritation, flu-like 1997b
symptoms

Mercury None 0.0003 Kidney damage 1,000/ Low U.S. EPA

confidence 1998c

Zinc None 0.3 Anemia 3/ Medium U.S. EPA

confidence 1998c
Notes:

!Cadmium’ s food RfD was used in the soil RBC calculations and the water RfD was used in the water RBC caculations.

A brief discussion of the basis for the toxicity criteriais provided in Appendix F.

RfD - reference dose
SF - dope factor
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Table 5-5
Risk-Based Concentrations
. Soil Water MCL
Chemical (mglkg) (HolL) (HolL)
Antimony 23 200 6
Arsenic 23 140 50
Cadmium 40 230 5
Copper 2,110 17,000 1,300
Mercury 17 140 2
Zinc 17,100 140,000 5,000

Notes:

See Appendix E for details of caculations.

%secondary standard

Pscreening was conducted using an estimated 95™ percentile background concentration of 35 ppm rather than the risk-based

concentration because the risk-based concentration was below the estimated background concentration.
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7.0 SCREENING OF COMMON USE AREAS
FOR
CHEMICALS OTHER THAN LEAD

7.1  SCREENING METHODOLOGY

Four different media were sampled during the common use area (CUA) investigation (see Section
2.1) and require screening: (1) upland soils, (2) sediments (material below the high water mark),
(3) Lake or River water in the “play-zone” (within three feet of shore), and (4) drinking water
(only two locations). Sediment samples included materia collected above the water line (on the
beach) and below the water line in the “play zone” close to shore. Concentrations of chemicals
were screened against their applicable risk-based screening concentrations (RBCs), i.e., soil and
sediment were screened against soil RBCs, Lake and River water were screened against water
RBCs, and drinking water was screened against MCLs. For all media except drinking water,
screening was conducted in the step-wise fashion described bel ow:

1 Does the maximum concentration of the chemical in soil, sediment, or water exceed
the applicable RBC (soil ingestion scenario for soil and sediments, water ingestion
while swimming scenario for water)?

If the answer to question one was “ no” , the site was classified as “ sufficiently low risk to
children” , such that further evaluation in the baseline human health risk assessment (HHRA)
would not be necessary. |If the answer to question onewas “ yes’ , a second question was asked:

2. Does an estimate of the upper 95 percent confidence limit (UCLgs) average
concentration in beach soil, sediment, or water exceed the applicable RBCs?

If the answer to question two was* no” , the site was classified as “ sufficiently low risk to
children” , such that further evaluation in the HHRA would not be necessary. If the answer to
guestion two was “ yes’ , the site was classified as“ possible risk to children” , warranting further
evauation in the baseline HHRA. For arsenic, the soil RBC exceeded an estimate of natura
background for the area (see Section 2.2); consequently, for arsenic in soil and sediment, if the
answer to question two was yes, afinal question was asked:

3. Does the estimate of the UCL g average concentration in beach soil or sediment
exceed the natural background concentration for the chemical ?

If the answer to questions two and three were “ yes’ for arsenic, the site was classified as
“possible risk to children” , warranting further evaluation in the baseline HHRA. |If the answer to
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guestion three was “ no” , the site was classified as “ sufficiently low risk to children” even if
RBCs were exceeded, such that further evaluation in the HHRA would not be necessary.

Drinking water samples were evaluated as to whether chemical concentrations were above or
below MCLs. Chemicals below MCLs were not considered further

7.1.1 Estimate of the Average Concentration

A person is not continuously exposed to the maximum concentration at a particular site but exposed
to some average value of the range of concentrations present at a given location (i.e., person does
not stand/play only at the maximum concentration location on every visit to the site). According to
U.S. EPA (U.S. EPA 199143, 1992b), when evaluating risks under an RME scenario, the site
concentration should be a conservative estimate of the average concentration to which an
individual would be exposed over asignificant part of alifetime. The use of the UCLgs of the
arithmetic mean is generally recommended as the conservative estimate of the arithmetic mean
(U.S. EPA 19914, 1992b). At the UCLgs the probability of underestimating the true mean isless
than 5 percent.

The formula used to calculate an UCL g depends on the distribution of the data, i.e., the “shape” of
the curve (U.S. EPA 1992b). The most common distribution for chemicals at impacted sitesis
lognormal; however, EPA recommends (1) performing atest on the data set to determine its
distribution, and (2) graphing the data. For the chemicals other than lead, no maximum site
concentrations exceeded RBCs except arsenic at eight locations and antimony at one location.
Therefore, estimates of the average concentration at a CUA were calculated for arsenic and the
single location for antimony. Appendix G contains atable of the results of a distribution check for
arsenic and the appropriate UCLgs. The arsenic UCLgs values used in screening are also presented
on Table 2-2 and Table 6-1.

7.2  RESULTS OF RISK-BASED SCREENING

Table 6-1 summarizes the screening process for arsenic and antimony (one site). Blackwell Island
requires further evaluation in the baseline risk assessment due to the presence of arsenic in
sediments. Details of the screening process follow.

7.2.1 Upland Sails

Upland soil data was collected from 14 of the 24 sites (see Section 2.1). The remaining ten

locations did not have an upland area that people would use for recreation purposes, or the upland
areas were above the high water level for the lake, such that sediment deposition was deemed
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unlikely. The maximum detected arsenic concentration exceeded its RBC of 23 mg/kg at three
locations (step one of screening methodol ogy):

. Site #3 - Post Falls City Beach,
. Site #7 - BLM Pump Station,
. Site #26 - Loffs Bay.

In step two, the UCLgs for arsenic was greater than the RBC at two of three sites. BLM Pump
Station and Loffs Bay had a UCLgs that exceeded the RBC. However, the UCL g concentration
does not exceed the estimated 95™ percentile background concentration for arsenic of 35 mg/kg
(step three); consequently, upland soils do not require further evaluation and are considered
sufficiently low risk to children at all CUAS.

7.2.2 Sediments

Sediments were analyzed at 21 of the 24 sites. Of the remaining three locations, two (Rockford
Bay #25 and Fuller Landing #30) only have upland picnic areas with boat ramps so there would be
no exposure to sediments. The third location, #17 - Harrison Beach (west) has an extremely rocky
shoreline and again, there would be no sediment exposure. Maximum arsenic concentrations
exceeded the RBC at five locations and the maximum antimony concentration exceeded the RBC at
one location:

. Site #8 - Corbin Park,

. Site #9 - Coeur d’' Alene Beach at City Park,

. Site #18 - Harrison Beach (north) exceeded for both arsenic and
antimony,

. Site#21 - Blackwell Island, and

. Site #24 - Mica Bay.

The UCLgs concentration for antimony at site #18 - Harrison Beach (north) was well below its
RBC and thus site #18 was not selected for further evaluation based on antimony. Arsenic UCLgs
concentrations exceeded the RBC at three of five sites; however, the UCLg exceeded the natura
background concentration for arsenic only at Blackwell Idand. Therefore, Blackwell Idand is
retained for further evaluation in the baseline risk assessment because of a possible risk to
children playing in the sediments.

7.2.3 Lakeand River Water
Water samples of Coeur d’ Alene Lake or the Spokane River were collected at each of the 24

CUAs as described in Section 2.1. Maximum concentrations of chemicalsin the water did not
exceed any RBC values (see Table 2-3 for maximum concentrations and Table 5-5 for RBCs).
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Consequently, no further evaluation is necessary and the water is classified as of sufficiently low
risk to children and is eliminated as an area of concern in the basaline risk assessment.

7.2.4 Drinking Water

Drinking water samples were collected at two locations: the campground at Harrison Beach
(west) and apipe a Windy Bay. Neither sample had any concentration above an MCL for the non-
lead chemicals. At Harrison Beach, the total lead concentration was 15.5 ng/L, approximately
equal to lead' s action level at the tap of 15 ng/L. Harrison Beach (north), which would aso
receive drinking water from the campground, is retained for further evaluation based on lead
concentrations in sediments (see Section 4.2) and the lead in drinking water will also be evaluated
further at thislocation.
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Table 6-1
Screening Results for Arsenic {All Sites) and Antimony (Site 18 Only)

pbkane River 1 * ) Idah-o College Beach |As = 2086 (ééd.j No. - -- - - - 0
(7 Sites) {Spokane River) As = 12.5 (soil)
3 |Post Fails City As = 23 (sed.) Yes for | not normal - 18.2 No No MNo
Beach/River Park As =281 (soil} soil '
5  |Green Ferry Bay Gounty|As = 15.5 (sed.} No - - - - - No
Park As = 9.1 (soil) .
6 |Black Bay As =92 (sed) No - - - No
As =157 (soif)
7 [BLM Pump Station As =224 (sed.)| Yesfor | notnormal - 24.9 Yes No No
As = 295 (soll} sail
8 |Corbin Park As =387 (sed)| Yesfor | motnormal - 25.9 Yes No No
no soil data sed.
21 |Blackwell Island As =853.4 (sed.)| Yesfor | not normal - 67.3 Yes Yes Yes
As = 20.3 (soii) sed.
Coeur d'Alene 2 [N Idano College Beach|As = 18.1 (sed.) No - - - - - No
Lake (CdA Lake} no soil data
(17 Sites) 5  |Coeurs d'Alene Beach at|As = 29.1 (sed.) Yes for | not normal - 14.9 No No No
City Park Ino soil cata sed
10 |Tubbs Hill (site 1) As = 6.3 {sed.) No - - - - - No
no soil data
11 |Tubbs Hill (site 2} As = 14 (sed.) No - - - - - No
no soi data
12 [Tubbs Hill (site 3) As =91 {sed) No - - - - - No
no soil data
15 [Higgan's Paint (site 1} [As= 11 (sed.) Ne - - - - - No
o $0if data
16 [Higgan's Point (site 2) }As =89 {sed.) No - - - - - Ne
no soil data
17" [Harrison Beach (site 1, [As = 7 {soil) No - - - - " No
West) no sed. data
18 |Harrison Beach (site 2, [As =158 (sed) [ Yesfor | not normal - 298 Yes Ne No
Narth) ne sof data sed. :
Sb =556 (sed.}| Yesfor 14 No not lognarmat - - No
no soil data sed.
19 [Cougar Bay As = 10.3 (sed.) No - - - - - No
As =11.5 {soil)
23  |Bell Bay As = 4.9 (sed.) No - - - - - No
As = 23 (soil)
24  |Mica Bay As =271 {sed.){ Yesfor 18.7 No not lognormal - - No
As = 18 (soil) sed.
25 |Rockiord Bay |As = 8.1 (soi) No - - . - - Na
no sed. data’
26 |Loffs Bay As = 6.6 (sed.) Yes for 243 Yes not lognormal - Ne No
As = 1.6 (soil) soil
27  |Windy Bay As = 5.8 (sed.) No - - - - - No
As = 3.8 (soll}
29 [Spokare Point (on As = 5.6 (sed.) No - - - - - No
reservation) no soil data
30 |Fuller .anding As = 4 (s0il) No - - - - - No
no sed. data
Notes . .
CUA - Common Use Area RBC - Risk-based Concentraticn As - Arsenic -- - not appiicable CdA - Coeur d'Alene
UCLg; - 95 percent Upper Confidence Limit RA - risk assessment Sb - Antimony sed. - sediments

Data was entered in the UCL columns only if a maximum concentration exceeded the RBC fo 23 mg/kg.
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8.0 UNCERTAINTIES IN THE EXPEDITED
SCREENING ASSESSMENT

The purpose of the screening assessment was to identify CUAs that should be further evaluated in
the Coeur d’ Alene Basin RI/FS, or that could be eliminated from further concern. Uncertainty in
the screening assessment produces the potential for two kinds of errors. Thefirst isthe potential
to falsely retain a site for additional risk assessment when, in fact, the site need not be considered
aconcern (false positive conclusion). The second isto falsely eliminate a site from further
consideration when, in fact, there should be a concern (fal se negative conclusion).

In the screening assessment, uncertainties were handled conservatively. This strategy is more
likely to produce false positive errors than false negative errors. False positive errors are
expected to be identified and corrected during the risk assessment to be completed as part of the
Coeur d’Alene Basin RI/FS. Correcting false positive errors will prevent response actions where
they are not necessary. On the other hand, if false negative errors are made during the screening
assessment, a potentially hazardous site could remain in the public domain, and adverse effects on
public health could occur. Therefore, uncertainties were handled conservatively in this screening
assessment to reduce the potential for fal se negative conclusions.

Uncertainties reflect limitations in knowledge. In this assessment, uncertainties relate to: 1) the
development of RBCs; and 2) the development of media concentrations that were compared with
RBCs. The development of RBCsis uncertain in anumber of assumptions regarding both
exposure and toxicity, which include both site-specific and general uncertainties. Based on the
treatment of uncertainty in RBC development, RBCs are likely to be overprotective, rather than
underprotective. The RBCs developed for this screening assessment are more likely to cause sites
to be retained although health risks are negligible. They are unlikely to screen out sites that may be
problematic.

Uncertainty in the development of media concentrations is due to the inability to sample every
sguare inch of potentially impacted mediaat asite. Instead, alimited number of samples must be
acquired to represent the contaminant characteristics of alarger medium. The sampling strategy
for this assessment was designed to prevent underestimates of media concentrations, which would
lead to screening out sites that may pose arisk to public health.

The following sections provide additional detail regarding uncertainty in the development of
RBCs and media concentrations.

81  UNCERTAINTIESIN THE DEVELOPMENT OF RBCs
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RBC development requires assumptions about exposure and toxicity. Assumptions about exposure
are generally site-specific, athough some assumptions may rely on national databases or EPA risk
assessment policy. Assumptions about toxicity are generally independent of the site, and depend
primarily on EPA risk assessment policy.

8.1.1 Site-Specific Uncertainties in the Development of RBCs

Development of RBCs was based upon reasonable maximum exposure (RME) scenarios for
exposures expected to occur in CUAs. Under the RME, exposure assumptions are based on upper
90th percentile values or upper-bound estimates of national averages. The intent of RME, as
discussed by the EPA Deputy Administrator and the Risk Assessment Council (Habicht 1992), is
“to estimate the risks that are expected to occur in small but definable ‘high end’ segments of the
subject population.” RMES are not worst-case scenarios because “athough it is possible that such
an exposure, dose, or sensitivity combination might occur in a given population of interest, the
probability of an individual receiving this combination of events and conditionsis usually small,
and often so small that such a combination will not occur in a particular, actual population.” Thus,
EPA makes a distinction between scenarios that are possible but highly improbable and those that
are conservative but more likely to occur within a population.

The RBCs developed in this screening assessment are consistent with the latter. 1n other words,
very few if any people would be likely to incur adverse effects following exposure to media
concentrations at or below the RBCs. The following points outline some of the uncertaintiesin
exposure parameters used to develop RBCs, and the expected impact on RBC development of how
the uncertainties were treated.

. RBCsfor soil and sediment included an assumption that ingestion of soil and dust
during recreational activities were 300 mg/day for young children, and 100 mg/day
for older children and adults. This applied to all chemicals except lead, because
different values are used in the IEUBK lead model. The intake rate of 300 mg/kg
day is the 90™ percentile value from a study done by van Wijnen (1990) on the
amount of soil ingested by children while camping. The average value from this
study was 120 mg/day.

If the average value was used to calculate RBCs instead of the 90" percentile
value, RBC concentrations would increase by 40 to 50 percent. However, the
conclusions of the screening assessment would not change. Blackwell Idand
would still be selected due to arsenic, even at an RBC based on alower ingestion
rate (46 mg/kg). At Harrison Beach (north), the maximum antimony concentration
would equal the RBC based on alower soil ingestion rate (55 mg/kg), suggesting

C:\A PDRBASEL INE APPENDIXES\APPS FOR PDRAPPENDIX B LAKE SLRA\LAKE RISK ASSESSMENT.DOC



DRAFT FINAL COEUR D’ALENE BASIN RI/FS Section 7.0
CUA RISK ASSESSMENT, CDARB, IDAHO Date: 10/18/99
RAC, EPA Region 10 Page 7-3
Work Assignment No. 54-50-0C2Q

that antimony at this site is probably not a problem. However, Harrison Beach
(north) would still be selected due to lead in sediment and water.

Individuals within a population may exceed assumed exposure rates. For example,
achild on agiven day may ingest a handful of dirt rather than 300 mg. A recent
evaluation by Calabrese and Stanek (1995) suggests that the 90th percentile level
for the average daily soil ingestion rate may be as high as 1,100 mg/day assuming
the variability measured in warmer seasons can be extrapolated over ayear. The
90th percentile of the average soil ingestion rate during the measurement period
was about 180 mg/day (Calabrese and Stanek 1995). The soil ingestion rateis
intended to be adaily average over the exposure period, rather than a maximum
value, i.e., an actua child may ingest more than 300 mg one day but less than 300
mg on other days.

. Recreationa users of the CUAs may have a higher exposur e frequency than the
two days per week assumed for the RBC calculations. If three days at the beach
are assumed instead of two, RBC values drop by approximately 30 to 40 percent.
However, no additional sites would be selected because UCL g values did not
exceed RBCs based on an exposure frequency of three days per week. (Note that
arsenic screening was based on the background concentration rather than an RBC.)

If the exposure frequency was increased to four days per week, Harrison Beach
(north) would be selected based on antimony. However, Harrison Beach (north)
has already been selected because of the lead concentrations in sediment and water.
Therefore, uncertainty regarding exposure frequency does not appear likely to
incorrectly exclude sites that may be a problem.

. Recreational users of the CUAs may have a shorter exposur e dur ation than the
thirty year total assumed for the RBC calculations. Shorter exposure durations
would produce less-stringent RBCs. Use of the RME exposure duration in RBC
calculationsislikely to cause sites to be carried forward for further evaluation.

. RBC development did not include all possible exposure pathways. For example,
the inhalation pathway was only discussed qualitatively because most information
indicates that this pathway would be negligible when compared to ingestion.
Therefore, the pathways that were not included in the calculation of RBCs were not
expected to significantly lower the RBCs. It isunlikely that sites were inaccurately
excluded because of omitted pathways.

. It is possible that CUA sites were either omitted or misclassified regarding uses
and activities. If misclassification resulted in an underestimate of exposure
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potential at a site, then a site could be omitted from further consideration when it
should have been included.

8.1.2 Genera Uncertainties in the Development of RBCs

Development of RBCs requires toxicity criteriain addition to exposure assumptions. This
screening assessment used toxicity values developed by the EPA from available toxicol ogical
data. EPA's development of toxicity values frequently relies on extrapolations from high-dose
toxicity studies to low-doses incurred during environmental exposures. Also, toxicity criteriaare
often derived from animal rather than human data. Finally, there may be few studies available for
aparticular chemical. Asthe applicability, quality, and quantity of toxicity information decreases,
the uncertainty of the toxicity value increases. Thisuncertainty istypically addressed by using
uncertainty factors to reduce RfDs, and by deriving slope factors using a conservative model. The
treatment of uncertainty applied by EPA is designed to overestimate toxicity. When applied to the
development of RBCs, this conservatism will produce stringent RBCs. Sites are unlikely to be
screened from further consideration due to underestimates of the toxic potential of chemicals.
Several specific sources of uncertainty in the toxicity criteria are discussed below.

. For carcinogenic effects, U.S. EPA develops slope factors for risk assessment such
that “% actual human risk probably does not exceed the upper limit and it islikely
to beless. The actua cancer risk may even be zero in some situations’ (EPA
Guidelines for Cancer Risk Assessment, EPA/600/8-87/045, August 1987).
Arsenic was the only carcinogen screened in this assessment. However, arsenic
was screened based on background concentrations, which are higher than RBCs.
Therefore, there isa potential risk from arsenic even at natural background
concentrations. This uncertainty does not affect the screening of sites, however,
since sites above natural background will be carried forward for additional
analysis.

. The target hazard quotient goal selected for noncarcinogenic RBCswas 0.1. That
is, RBCs were one-tenth of a concentration that might produce an adverse effect if
all other exposure assumptions were realized. This assumption was considered
appropriate for a screening level assessment where the intent was to assure an
appropriate decision to exclude a site from further regulatory concern. However, in
a baseline risk assessment, hazard quotients up to 1.0 may be considered
acceptable depending on the chemicals and pathways involved. If atarget hazard
goal of 1.0 was used to calculate RBCs, no additiona sites would be excluded
from further consideration.

. The uncertainty in setting the bioavailability of arsenic at 60 percent to calculate
the RBC does not affect the screening process. Arsenic site concentrations were
compared to the background concentration of 35 mg/kg instead of screened against
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the RBC of 23 mg/kg. If the RBC is used for screening, potentially more CUA sites
would have been retained because setting the bioavailability of arsenic higher than
60 percent would have produced alower RBC than 23 mg/kg.

. The exact absorbed dose by dermal contact for the toxicity criteria of the chemicals
of concern isunknown. This uncertainty may produce either underprotective or
overly protective RBCs.

. Interaction effects from simultaneous exposure to multiple chemicals can be
additive, antagonistic (less than expected), or synergistic (more than expected).
Whether chemical effects interact depends on the dose and mechanism of chemical
action. For example, at high doses lead and cadmium may both affect the kidneys.
At the RfDs used to calculate RBCs, none of the metals are expected to interact
synergistically. Interactions among metals are often antagonistic (i.e., tending to
cancel each other out) by competition for gastrointestinal absorption or by
mechanisms related to detoxification processes (summarized by Goyer, 1996). For
example, iron, calcium, and zinc decrease absorption and toxicity of cadmium and
lead.

8.2  UNCERTAINTIESIN THE DEVELOPMENT OF MEDIA CONCENTRATIONS

The screening evaluation depends heavily on the quality and representativeness of the sampling
data. Datawere collected from environmental media at the CUAs for comparison with RBCs.
The data evaluation process addressed whether: 1) chemicals were potentially present in various
environmental media; 2) media concentrations were different from background; and 3) sufficient
samples were collected to represent potential contamination at the sites.

During site characterization, over 380 soil and sediment samples were collected from the 24
CUAs. Sampling was intended to characterize sites based on historical and theoretical factors.
CUAs aong Coeur d Alene Lake and the Spokane River were identified based on historical
understanding of lake levels and flood events. All sites that might have been inundated with water
bearing sediments were included.

Sample numbers at each location ranged from seven to twenty-six. Sample locations at each CUA
were randomly selected. The number of samples collected was determined using the Max of N
method (Conover 1980). The Max of N method was applied to make sure the data would bracket
the 50™ percentile of the population with a 95 percent confidence level. This assures that the data
will not underestimate the mean of the population, which is the statistic used in risk assessment to
evaluate long-term exposure. It is unlikely that chemical concentrations in the CUAs would be
significantly higher than reported.

C:\A PDRBASEL INE APPENDIXES\APPS FOR PDRAPPENDIX B LAKE SLRA\LAKE RISK ASSESSMENT.DOC



DRAFT FINAL COEUR D’ALENE BASIN RI/FS Section 7.0
CUA RISK ASSESSMENT, CDARB, IDAHO Date: 10/18/99
RAC, EPA Region 10 Page 7-6
Work Assignment No. 54-50-0C2Q

Uncertainties contributing to sample variation may involve the heterogeneity of the sample matrix
(e.g., particle sizesin soil) and the field or laboratory analytical techniques. These sampling and
analytical uncertainties may underestimate or overestimate site concentrations.

The expedited risk assessment only addressed seven metals; the seven metals that had been
selected as a concern for the Bunker Hill Superfund Site. Analyses for other chemicals might
indicate additional chemicals of concern, and identify sites that might be a concern if the chemicals
wereincluded in the screening. This source of uncertainty is expected to be low based on
historical information about the site and information from other mining sites.

The development of background media concentrations includes some uncertainty. Data used to
develop background concentrations came from Gott and Cathrall’ s regiona study, and from the
sediment study undertaken by URSG. The applicability of the data from these studies to
background conditions at CUAs s uncertain, meaning that true background at any CUA may be
higher or lower than the concentrations used for screening. In addition, the data sets themselves
may be statistically evaluated by a number of methods, which may produce dightly different
estimates of background. However, the methods are in relatively good agreement regarding
background estimates, so the values presented in Section 2 of the report are expected to be
reasonably representative of background. However, if the true background concentration of metals
at sitesislower than the screening level, then it is possible that sites may have been excluded from
further consideration when they should have been carried forward. For example, if arsenic
background was 23 mg/kg, instead of the background vaue of 35 mg/kg used for screening, the
following sites would have been retained for additional analysis based on the upper confidence
limit (UCLgs) of the average arsenic concentrations:

. CUA #7 - BLM Pump Station

. CUA #8 - Corbin Park

. CUA #18 - Harrison Beach, North
. CUA #21 - Blackwell Idand

. CUA #26 - Loffs Bay

It is possible to have missed hots spots, or smaller areas with elevated concentrations of metals,
during site sampling. However, the theoretical basis for metals deposition on beaches involves
trangport of sedimentsin surface water. This mechanism should produce relatively homogeneous
distributions of metals on the beaches of Coeur d’ Alene Lake and along the Spokane River (thisis
not the case along the Coeur d’' Alene River). Therefore, the chance of screening out sites that
contained hot spots is considered small.

I ntegrating concentrations over depths may underestimate concentrations of metals on beaches,
where samples were taken over a 12-inch horizon. Thiswas considered a reasonable horizon
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because beach sand may be mixed easily during beach play, especialy digging. However, if
metals have been deposited and remained primarily in a shallower horizon, concentrations may be
underestimated. This could lead to screening out sites that would otherwise be carried forward
for additional evaluation.

Finally, with any sampling event, the samples obtained are essentially a snapshot of site
concentrations at the time of the sampling event. It can only be assumed, without prolonged
monitoring programs, that the samples are representative of long-term exposure conditions.
However, it is possible that, over the exposure durations assumed to develop RBCs,
concentrations in the CUAs may become higher or lower. This possibility may result in
inaccurately including or excluding sites.

8.3  UNCERTAINTIES SPECIFIC TO LEAD

The screening assessment for lead was conducted using the IEUBK model for lead in children
(U.S. EPA 1994). The |[EUBK mode estimates the probability that children ages 6 monthsto 7
years exposed to lead in environmental mediawill have elevated blood lead concentrations (PbB).
The following are sources of uncertainty in the risk assessment for lead:

1 Uncertainty in exposure scenarios, including exposure pathways and activity
patterns;

2. Uncertainty in the appropriate input variables to the IEUBK model, including site
characterization of environmental concentrations of lead; and

3. Uncertainty in the use of the 95th percentile blood lead concentration as a measure
of health risk from lead exposure.

8.3.1 Exposure Scenarios

Potential lead exposure pathways for children include soil and dust ingestion, water ingestion,
food ingestion, inhaation, and dermal contact. The dermal pathway cannot be estimated using the
IEUBK model and thereis no basis for estimating its contribution to lead uptake and risk;
therefore, excluding the dermal pathway may underestimate lead exposures to some unknown
degree.

The IEUBK model is generally structured to assess lead risks for children that are exposed at a
residential location (i.e., individual risks). The predicted probability distribution for PbB reflects
the differences in PbB that would occur among different children exposed at the same residential
location (now, or in the future). In addition, multiple ssimulations for different residences may be
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aggregated to assess a community level risk. For the screening assessment, exposure was assumed
to occur at both residential and non-residential locations (e.g., parks and beaches). Inthe
development of RBCs for CUAS, lead exposures are modeled by summing exposures a non-
residential and residential locations, rather than estimating a time-weighted average intake. This
approach may overestimate total lead intake if the time spent away from home actually reduces the
total intake from residential exposures. Finaly, there is uncertainty in the activity patterns of
children at CUAs (e.g., it isunclear if certain areas within abeach or park arelikely to be
preferentialy visited); therefore, for the screening assessment, non-residential exposure units are
defined by the areas sampled during site characterization.

8.3.2 Concentration Term in the IEUBK Modd

For most chemicals, EPA recommends using the UCL g for the mean concentration to estimate CTE
and RME risks (U.S. EPA 1992b). The fundamental concept is to use a measure of the (spatial)
arithmetic mean concentration to yield a plausible central estimate of the typical (time average)
exposure concentration contacted by an individual. The UCL g addresses uncertainties due to
limited site sampling and measurement error. For RME calculations, the use of a measure of
central tendency is counterbalanced by the selection of upper range estimates for some of the other
exposure variables, so that the end resultsis a “ reasonable maximum” estimate of exposure.

For lead risk assessment, the input to the IEUBK model is generally the mean concentration rather
than the UCLgs. The combination of central tendency estimates for all exposure variablesyields a
central estimate of PbB that is assumed to be the geometric mean value. A lognormal distribution
of PbB is estimated from the geometric mean and an assumed (or empirical) geometric standard
deviation (GSD). The GSD parameter represents an empirical estimate of the variability in PoB
that is observed in children exposed to similar environmental lead concentrations. By selecting
the 95th percentile PbB as the basis for the risk estimate (i.e., P10 = 5%), variability and
uncertainty associated with the estimate of the mean exposure concentration is accounted for in the
risk estimate.

The arithmetic mean was used as the CTE of lead concentrations in upland soil, sediment, and
water. The basisfor using the arithmetic mean is as follows:

1. Vdidation studies have shown good agreement between PbB distributions
predicted by the IEUBK model and observed PbB at Superfund sites, when the
inputs to the model are arithmetic means of the exposure concentrations (Hogan et
a. 1998). Thereisno evidence that equally good agreement can be expected if
other CTEs are used in the model.

2. If the UCLgs is used in the mode to represent the CTE of environmental
concentrations, and the 95th percentile PbB is used as the basis for the risk
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estimate, then the resulting risk estimate (or RBC) derived from the IEUBK model
can be expected to overestimate actual risk.

The UCLgs for soil and water/sediment concentrations were used in the latter context in the
screening assessment to derive a highly conservative upper bound estimate of risk. Thus, we can
be reasonably certain that there is no significant lead health risk to children where the arithmetic
mean exposure concentration does not exceed the RBCs, and we have greater confidence in this
conclusion where the UCLgs; for the exposure concentrations does not exceed the RBC.

The screening process has preceded completion of data collection at the site, therefore,
assumptions have been made about central tendencies of residential exposure levels. Inthe
absence of data on the residential soil lead concentration, a range of 200 - 300 ppm was
assumed. The lower end of the range, 200 ppm, isthe IEUBK model default and is considered a
plausible residential soil concentration for an urban setting not impacted by point sources (U.S.
EPA 1989Db, 1994d). This estimate of a plausible range is supported by preliminary soil samples
from the upper basin of the Coeur d’ Alene District (Gott and Cathrall 1980) as well as analyses of
soils from other Superfund sites (Hogan et a. 1998). The range may be more health protective
when applied to lower basin areas that are not impacted by upper basin sediments and, therefore,
would be expected to have levels closer to background.

84 SUMMARY

Every aspect of the screening assessment contains multiple sources of uncertainty. Simplifying
assumptions were made to develop RBCs. RME assumptions were applied to RBC development
to produce relatively protective screening levels. Because of this, it is possible that sites have
been selected for additional risk assessment in the Coeur d’ Alene Basin RI/FS, even though they
may not present a potential risk to public health. Whileit is aso possible that, due to uncertainty,
sites have been incorrectly excluded from further regulatory concern, the use of conservative
assumptions in RBC development was intended to prevent this. The results of the RBC
calculations and the screening evaluation therefore are likely to be protective of health despite the
uncertainties inherent in the process.
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8.0 SUMMARY AND CONCLUSIONS

Twenty-four locations were selected around Coeur d’ Alene Lake and the Spokane River as
representative sites, which were used for recreation. These Common Use Areas (CUAS) were the
focus of this screening health evaluation. Concentrations of chemicalsin soils, sediments, and
water were compared to risk-based screening concentrations (RBCs). If an environmental
concentration exceeded a RBC, the site was retained for further evaluation in the upcoming
Baseline Human Health Risk Assessment. If a concentration was below its RBC, the site was
considered to have sufficiently low risk to children (the most sensitive population) and was
eliminated from further consideration. Only two sites were selected for the Baseline Risk
Assessment: Harrison Beach (north) and Blackwell Island.

The 24 locations were sampled for upland soils, sediments (below high water mark), surface
water in the “play-zone”, and drinking water was sampled at two locations. Soil, sediment, and
surface water sample results were compared to RBCs protective of achild playing at the beach in
the soil and water two days per week for four months of the year. Drinking water results were
compared to MCLs. Soil and water RBCs were developed for seven metals of concern (antimony,
arsenic, cadmium, copper, lead, mercury, and zinc). These seven metals were chosen as
chemicals of concern based on findings from the Bunker Hill Superfund risk assessment (Jacobs
Engineering et al. 1989).

The RBC for lead was developed using the IEUBK Model with recreational assumptions for
exposure frequency (two days per week) and increased soil ingestion rates over the Model
defaults. Results of the modeling predicted soil and water concentrations such that the chance of a
child exceeding the blood lead goal of 10 pg/dL was no more than 5 percent (or a5 percent
chance to exceed ablood lead level of 10 pg/dL). Siteswere screened using a decision tree
approach:

. Did the average lead concentration in soil or sediment exceed the soil ingestion
RBC?

. Did the average lead concentration in surface water exceed the water ingestion
RBC?

Sites were selected as needing further evaluation if the answer to any of the above questions was
yes. Harrison Beach (north) was the only site retained for further evaluation because surface
water ingestion combined with sediment ingestion exceeded the blood lead goal.

C:\A PDRBASEL INE APPENDIXES\APPS FOR PDRAPPENDIX B LAKE SLRA\LAKE RISK ASSESSMENT.DOC



DRAFT FINAL COEUR D’ALENE BASIN RI/FS Section 8.0
CUA RISK ASSESSMENT, CDARB, IDAHO Date: 10/18/99
RAC, EPA Region 10 Page 8-2
Work Assignment No. 54-50-0C2Q

RBCsfor chemicals other than lead were calculated using EPA’ s standard risk equations and
calculating a soil or water concentration rather than risk or hazard. A target risk cancer goal of 1 x
10 (one excess cancer in 100,000 allowed) was selected for arsenic (the only carcinogen). A
hazard quotient of 0.1 was selected as agoal for the non-cancer health endpoints. RBCswere
compared initialy to the maximum concentrations at asite. If the maximum concentration
exceeded, an estimate of the average concentration (UCLgs of the mean) was compared to the RBC.

If the UCLgs exceeded the RBC, the UCL g was compared to the natural background concentration
of the metal. The result of the screening found only Blackwell Idand sediments exceeding both the
RBC and natural background concentrations of arsenic.

Analytical results for drinking water samples collected from the Harrison Beach campground and
Loffs Bay did not exceed MCLs. Thetotal lead concentration at Harrison Beach was 15.5 ng/L,
which is approximately equal to the tap water action level for lead of 15 ng/L. Harrison Beach
(north) is already retained for further evaluation based on lead in sediments and surface water.
Drinking water at the campground will also be further evaluated.
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l Fig. 1. Arsenic, all data (n =279), 3 Truncation Levels for Background '
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Fig. 1-A. Arsenic, truncated data (n = 116)
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Fig. l-E Arsenic, truncated data (n=131)
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Fig, 1-C. Arsenic, truncated data (n = 149)
In(x) <=3.73, x <= 41.8 ppm
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EXECUTIVE SUMMARY

The purpose of this report is to provide an estimate of the concentrations {or a range of
concentrations) of lead that would be expected in soil, groundwater and surface water in the
Coeur d’Alene River Basin had local mining and smelting operations not occurred. The
estimates take into consideration the geology of the area and local anthropogenic sources of lead,
including automobile emissions and deteriorating exterior lead based paint.

The term local background concentration is used in this report to refer to the concentrations of
lead that would be expected in the Coeur d’Alene Basin in the absence of historic and on-going -
emissions from local mining, smelting and other ore processing operations. This definition is
consistent with EPA guidance, which defines background for inorganics as “...the concentration
of inorganics found in soils or sediments surrounding a waste site, but which are not influenced
by site activities or releases.” (EPA, 1995) Regional background refers to the contributions
from long-range atmospheric transport of anthropogenic and natural sources, and contributions
from geologic formations in the area.

Figure 6, in the main body of the report, shows the estimated range for local background soil lead
concentration for the Coeur d’Alene Basin, along with the estimated ranges for the contributions
from regional sources, automobile emissions and lead based paint. The latter are considered to
be the major potential anthropogenic sources of soil lead, other than mining and smelting related
contamination of soil. The range for the local soil lead concentrations is estimated to be
120-2700 ppm; the lower and upper bounds on the range represent the sums of the lower and
upper bound estimates, respectively, of the three major contributing sources to local background.

The global/regional contribution is estimated to range from approximately 20 ppm to 250 ppm.
Locations in the basin where the regional geology and long-range atmospheric transport of lead
are the dominant sources of lead in soil would be expected to have soil lead concentrations that
fall within this range.

The potential contribution of historic automobile emissions to local background may range from
approximately 10 to 450 ppm. This range would apply to areas in the basin adjacent to high-
volume roads (e.g., Interstate 90); a lower upper bound estimate of 120 ppm may apply to low-
volume roads. These estimates are highly uncertain, primarily because of the lack of data on
automobile impacts in the basin region. What data are available relate to transportation corridors
that were heavily impacted by local mining and smelting operations. Thus, the estimate of the
automobile contribution to local background is derived from studies conducted outside of the
basin, and may not be directly applicable to the basin region.

The potential contribution from lead based paint to local soil lead background may range from
approximately 100 ppm to 2000 ppm. Soil adjacent to structures that have or had deteriorating
exterior lead based painted surfaces may have soil lead concentrations that fall within this range.
Here again, considerable uncertainty is associated with these estimates because of a lack of site-
specific data paint lead impacts on soil in the Basin. The estimates are derived from studies
outside the basin and may not be directly applicable to any given location within the Basin.
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In summary, the major sources of uncertainty in the estimated range of local background soil lead
concentrations in the basin include the following:

1) The broad range of arithmetic mean soil lead concentrations attributed to exterior
lead-based paint reported in the literature (100-2,000 ppm). (Chaney et al., 1988;
Hardy et al., 1971; Mielke et al., 1983; Ter Haar and Aronow, 1974)

2) The broad range in automobile contributions to local background soil lead
concentrations (11-442 ppm) reported in the literature (Agrawal et al., 1981; Case et
al., 1989; Motto et al., 1970; Ward et al., 1975; Wheeler and Rolfe, 1979; Wong and
Tam, 1978) '

3) Ignoring the geo-spatial information present in the available data. The range in
regional soil lead concentrations shown in Figures 5 and 6 represents information
obtained from soil and sediment samples collected throughout the Coeur d’Alene
River Basin. (Gott and Cathrall, 1980; Hagler-Bailly, 1995; Reece et al., 1978;

URSG, 1998) It is likely that the regional soil lead concentration varies with location.

4) Combining soil and sediment data to develop an estimate of regional soil lead
background. In some areas within the Coeur d’Alene River Basin such as the
floodplains, combining data from both media may be reasonable. In areas not located
within the floodplains, the appropriateness of combining soil and sediment data is
questionable.

Collection and analysis of site specific data would be expected to decrease the level of
uncertainty in the estimated local background soil lead. Consideration of the spatial information
m the data would tend to decrease the level of uncertainty in the estimate attributed to all of the
sources listed above. Geo-spatial information could be used to address the spatial distribution of
anthropogenic contributions (i.e., lead-based paint and automobile emissions) to the local
background soil lead concentration as well as the spatial distribution of regional soil and
sediment lead background concentrations.

The estimated range for local background groundwater lead concentration in the Coeur d’Alene
River Basin is 5-15 pg/L. Estimates for the local background dissolved and total lead
concentrations in surface water are 3 and 7 pg/L, respectively,

Uncertainties associated with the groundwater and surface water background estimates is
primarily due to the limited data. Collection of site specific data and consideration of temporal
and spatial trends would tend to decrease the uncertainty in the estimates of local background
lead concentration in groundwater and surface water.
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1.0 INTRODUCTION AND OBJECTIVES

One objective of the Coeur d’ Alene Basin-Wide Remedial Investigation/Feasibility Study
(RI/FS) is to estimate human health risks associated with lead contamination of the basin from
local mining and smelting operations. This report summarizes available information relevant to
estimating concentrations (or a range of concentrations) of lead that would be expected in soil,
groundwater and surface water had local mining and smelting operations not occurred, taking
into consideration the geology of the area and other local anthropogenic sources of lead.

2.0 DEFINITION OF BACKGROUND

The term local background concentration is used in this report to refer to the concentrations of
lead that would be expected in the Covar d’Alene basin in the absence of historic and on-going
emissions from local mining, smelting and other ore processing operations. This definition 1s
consistent with EPA guidance, which defines background for inorganics as “...the concentration
of inorganics found in soils or sediments surrounding a waste site, but which are not influenced
by site activities or releases”. (EPA, 1995).

Contributions to local background, as defined above, include both natural and anthropogenic
sources of lead. Natural contributions to local background include the decomposition of lead-
bearing rock and volcanic activity. Anthropogenic contributions to local background m the
Coeur d’Alene basin may include coal and oil/waste oil combustion, solid waste disposal, and
historic deposits from leaded gasoline combustion and dusts from lead-based paint. (EPA, 1986)

Background sources can be classified into geographic source categories (EPA, 1995):

Global Contributions — from long-range atmospheric transport, including anthropogenic
and natural sources. '

Regional Contributions ~from geologic formations in the area.

Local Contributions - from local anthropogenic activities.
For the purpose of estimating local background concentrations for use in the RI/FS, m which we
are interested in background from sources other than mining and smelting, the global and
regional categories have been combined, and background is assumed to consists of two major

geographic sources categories:

Regional Contributions - from long-range atmospheric transport of anthropogenic and
natural sources, and contributions from geologic formations in the area.

Local Anthropogenic Contributions - from local anthropogenic activities other than those
attributed to mining and smelting operations.
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3.0 APPROACH TO ESTIMATING LOCAL BACKGROUND
3.1 Information Sources

The human health risk assessments of the Bunker Hill Superfund Site (Jacobs, 1989; SAIC,
1991; TerraGraphics, 1990) (including the reference sections) and USEPA Air Quality Criteria
for Lead, Vol. IT (EPA, 1986) were reviewed for potential sources of information relevant to the
estimation of background concentration. In addition, scientists at URS Greiner (Sharon Quiring
and Steven Hughes) were queried for reports, data, etc., relevant to the estimation of background
lead concentration. A list of all references surveyed for information relevant to local background
is included in Appendix A.

3.2 Local Soil Background

Ideally, local background concentrations in the Coeur d’Alene basin could be estimated from
surface soil samples collected at locations in the basin where contributions from mining and
smelting operations are negligable, by virtue of distance and/or direction from the source(s).
Although such samples may have been collected and analyzed for lead, interpretation of reported
data available for this assessment is problematic because precise georeferences to the samples,
point sources and potential transport mechanisms have not been reported. This is a major
uncertainty in the estimates of local background provided in this report.

Background concentrations are sometimes estimated from subsurface sarnples collected at depths
considered to not be impacted by transport from the source. However, this requires that a depth
or range of depths be defined that comprises the impacted zone. Depth of the impacted zone can
be expected to be influenced by several factors. In soil, lead is transported from the surface by
infiltrating precipitation. The depth to which lead is transported is a function of physical and
chemical characteristics of the soil and chemistry of the precipitation. Stable lead isotope
signatures have been used to detect anthropogenic impacts to soil strata (Shotyk et al., 1998,
Gulson et al., 1981), however, an analysis of this type on Coeur d’Alene Basin soil strata has not
been reported. Some investigators have made the assumption that soil samples collected at a
depth greater than six inches are not likely to be have been significantly impacted by
anthropogenic sources of lead and, therefore, provide reasonable estimates local background
(Gott and Cathrall, 1980; Shacklette and Boerngen, 1984). In general, this is a reasonable
assumption; several studies have shown that lead tends to remain in the upper 2-5 ¢cm of
undisturbed soil (EPA, 1986; Little and Martin, 1972; Motto et al., 1970; Ward et al., 1975).
However, a rigorous evaluation of the applicability of the general case to soils in the Coeur
d’Alene Basin has not been reported. Determining the impacted zone in sediments is even more
problematic because of the erosion and deposition of the sediments which constantly changes the
horizontal and vertical distribution of the impacted sediments. Annual flooding along the Coeur
d’Alene River and its tributaries, and the resulting deposition of contaminated and
uncontaminated sediments on the soil surface also complicates the determination of
contaminated zones in soil. This is an additional uncertainty associated with estimates based on
subsurface soils. ‘
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Subsurface soil samples collected below the impacted zone will not reflect local anthropogenic
contributions, including those that are unrelated to the primary impacts of concern, mining and
smelting operations. For example, in the Coeur d’Alene Basin, automotive emissions and lead
based paint can be expected to contribute to local background; however, these impacts may not
be reflected in subsurface soil samples. Thus, soil lead concentrations in subsurface sampies can
be expected to underestimate local background contributed by activities unrelated to mining and
smelting. Impacts of automobile emissions and lead-based paint on soil lead contributions
measured at other locations can be used to estimate the range of potential impacts that these
sources may have on the Coeur d’Alene Basin soils.

3.3 Local Background of Surface and Groundwater

This report focuses on estimating local background concentrations in soil primarily because
contaminated soil is likely to be the most significant contributor to lead intakes in young

c¢hildren, the primary receptor of concern for lead. Many of the above principles discussed in
relation to soil background estimates also apply to estimations of background concentrations in
surface and groundwater. Available data on lead concentrations in surface water and
groundwater in the basin and estimates of the local background lead concentrations are provided
in Section 5 of this report. ' |

4.0 LAND USE HISTORY RELEVANT TO LOCAL LEAD BACKGROUND

A general discussion of the land use in the area during and after the operation of the Bunker Hill
Complex is provided below. The purpose of this discussion is to 1) identify significant, non-
mining/smelting anthropogenic contributions to the lead concentrations observed in soil and
sediment located within the basin; 2) develop a general description of the area that will allow
comparison of typical lead concentrations found outside the basin to concentrations detected
within the basin.

4.1 Mining and Smelting History

Mining within the Coeur d” Alene Basin started in 1883 soon after the discovery of gold. In
1885 mining of lead ore was initiated. Ore processing has taken place at the Bunker Hill
complex site since the first mill was built in 1886. Lead smelting began in 1917 followed by
zinc smelting in 1927. The complex ceased all operations in 1981. (Jacobs, 1989) Mining has
taken place primarily along the South Fork of the Coeur d” Alene River and its tributaries.
Approximately 97 abandoned mines exist within the drainage basin (SAIC, 1993). Human
activity in the area prior to mining/ore processing is assumed to be insignificant with respect to
potential contributions of lead to the environment.

Potentially significant, local, non-mining/smelting anthropogenic sources of lead in the region
include gasoline/diesel combustion, coal combustion, oil/waste oil combustion, solid waste
disposal and foundries (EPA, 1986, 1989; SAIC, 1991). Other than mining, the major mdustry in
the area has been logging (SAIC, 1991).
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4.2  Industrial Sources of Lead Emissions other than Mining and Smelting.
4.2.1 Review of the TRIS and AIRS/AFS Databases.

A search of the EPA Toxic Release Inventory data base (TRI} for reporting year 1996 failed to
find any facilities in Shoshone or Kootenai counties emitting lead to the environment. The TRI
database includes only those facilities classified under certain Standard Industrial Codes (SICs)
that employ more than 10 people and manufacture or process more than 25,000 ibs. of lead per
year, or otherwise use more than 10,000 lbs. of lead per year. (EPA, 1998) The completeness

~ and accuracy of the data in TRIS depends upon the compliance of the regulated community. Itis
likely however that major sources of lead have been identified. Relative to the other
anthropogenic sources, particularly the smelter, mining and automobile sources, other minor
sources are probably not significant wit. .respect to determining the range of local background
concentrations. '

The EPA Aerometric Information Retrieval System (AIRS)/ AIRS Facility Subsystem (AFS) was
also searched for potential sources of lead emissions within the basin. The search did not find
any sources of lead emissions within Shoshone or Kootenai counties. However, reports for many
of the facilities did not include a list of the pollutants emitted. The AIRS/AFS database includes
point sources that emit more than threshold amounts of pollutants. For lead the threshold is 5
tons per year. Data in AIRS/AFS are obtained from state databases, inspection reports and
facility personnel. The data may not be accurate or complete.

Power plants are a potentially significant source «f lead from the combustion of coal and fuel oil;
however, data on the local power plants are not readily available. In 1998, power plants will be
required to report their emissions under Title I1I, Section 313 of the Superfund Amendments and
Reauthonzation Act of 1986 for the first time. However, lead emissions from coal and fuel oil
combustion were three orders of magnitude less than gasoline, in 1968, for the country as a
whole (Lovering, 1976). More recent data on the relative contributions of lead from power
plants and automobiles have not been identified.

4.3  Non-Industrial Sources

In general, soil lead concentrations. from 30 to 2000 ppm above background have been attributed
to automobile emissions at locations near roadways, depending on daily traffic volume and .
distance from roadways (EPA, 1986). Interstate 90 runs along the South Fork of the Coeur
d’Alene River, passing by the highest populated towns and cities in the river basin. Although
leaded gasoline is no longer in use, it is likely that soil lead contamination due to automobile
emissions prior to the phase-out of leaded gasoline is still present in the soil due to the persistent
nature of lead in soil (Chaney, et al, 1988; EPA 1989). A discussion of the potential impacts of
automobile emissions from vehicle traffic on Interstate 90 and local roads is discussed in
Section 6.3. '

Elevated soil lead concentrations as high as 2000 ppm have been associated with the use of lead-
based paint on the exterior of homes (Chaney et al., 1988; Hardy et al., 1971; Ter Haar and
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Aronow, 1974). Forty-four percent (329) of the households assessed by the Idaho Department of
Health and Welfare for exterior lead based paint hazard contained lead based paint. (IDHW,
1998) Of the 329 homes, the exterior lead paint on approximately 39% (138) was characterized
as being in poor condition. (IDHW, 1998) This potential source of lead contamination is
discussed further in Section 6.4.

50 REVIEW OF DATA PERTINENT TO ESTIMATING REGIONAL
' BACKGROUND SOIL LEAD CONCENTRATIONS

5.1 Studies Performed Within the Basin

The following section summarizes studies undertaken within the basin that have generated data
that may be useful for estimating local background soil lead concentrations.

5.1.1 Gott and Cathrall {1980)

Data from Gott and Cathrall (1980) were used as a basis for estimating background lead
concentrations in soil and sediment in previous assessments of the Bunker Hill Superfund Site
including the HHRA Protocol for the Populated Areas (Jacobs, 1989), Risk Assessment Data
Evaluation Report for the Populated Areas (TerraGraphics, 1990), and HHRA for the Non-
Populated Areas (SAIC, 1991).

The purpose of the Gott and Cathrall (1980) study was to determine if geochemical methods
could be used to detect ore deposits that had not veen discovered by other methods. The study
collected 8,700 soil samples from the Coeur d’Alene District, which includes the Coeur d’Alene
River Basin and the source area for sediments found in the lower basin. Samples were collected
at different geographic intervals depending upon the terrain. Along jeep trails, samples were
collected at 0.1-mile intervals. Samples were collected at approximately 300-foot intervals along
ridgelines that were traversed on foot. Soil samples were collected at a minimum depth of six
inches below the A soil horizon. Alluvial soils were not sampled. Lead concentrations were
determined by atomic-absorption spectroscopy of the minus 80-mesh portion of the samples.

The detection limit was reported as 25 ppm.

Table 1 shows the percentile soil lead concentrations reported by Gott and Cathrall (1980) and
predicted percentile values based on the best-fit lognormal probability density function (PDF).
The median and 90™ percentile lead concentrations of the 8,514 samples were 43 and 171 ppm,
respectively. The 95" percentile predicted from a best-fit lognormal PDF is 253 ppm; this
appears to match the 95" percentile estimated from Figure 14 of the Gott and Cathrall (1980)
report, which shows a log-probability plot of what appear to be subsample means of the soil data.

Gott and Cathrall (1980) also presented the soil data as a log-probability plot (Figure 14 of their
report). The plot was truncated and presented as two lines which intersected at approximately
60 ppm. The 60 ppm intercept was interpreted by Gott and Cathrall (1980) to be an estimate of
the “threshold between background and anomalously high values”, attributable to the influence
of mineral belts containing high lead concentrations”.
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The Gott and Cathrall (1980) study provides the largest single data set of soil lead concentrations
from which background lead concentrations for the Coeur d’Alene Basin can be estimated. A
reasonable estimate of soil lead background based on this data is 43-253 ppm (the 50"-95™
percentile range). A major uncertainty in background estimates derived from this data set is the
degree to which the samples represent soils that have not been impacted by local anthropogenic
sources of lead. Gott and Cathrall (1980) refer to “special test studies” that were performed that
“indicated that soil samples collected in the district at depths greater than about

6 inches...below the A soil horizon are free from contamination except in the vicinity of the
smelter at Kellogg”; these tests are not described further in the report. Also cited in support of
the 6-inch limit of the impacted zone is a study by Canney (1959). Canney (1959) notes that
serious lead contamination below 6 inches was rare in collected samples, however, samples
should be collected at a depth of at least 10 inches to ensure collection of uncontaminated
samples. He also states that lead contamination at depths greater than 6 inches observed at some
locations may be due to high permeability soils that allow the mechanical transport of lead in
suspension (Canney, 1959).

Gott and Cathrall (1980) also reported lead concentrations measured in rock from the same sites
where soils samples were collected; these are shown in Table 1. The median and 90™ percentile
values were 19 and 140 ppm, respectively. Thus, lead enrichment of soils with respect to
adjacent or underlying rock was relatively minor; this is consistent with the soil samples having
been relatively free of impacts from local anthropogenic sources.

In as much as the purpose of the Gott and Cathrall investigation was to identify unexplored areas
that may contain mineral deposits, including lead ores, the use of the percentiles reported by Gott
and Cathrall may result in a biased high estimate of the regional background soil lead
concentration.

5.1.2 Hagler-Bailly Consulting (1995)

The Natural Resources Injury Assessment conducted by Hagler-Bailly Consulting (HBC, 1995)
included the collection of background soil samples. Samples were collected along Canyon Creek
near Sawmill Guich, from the lower section of the West Fork of Ninemile Creek and from the
North Fork of the Coeur d’Alene River. All samples were collected within the floodplains of the
respective water bodies. Sample locations were determined by random (Canyon, Ninemile Creek
samples) or stratified-random (North Fork samples) methods. Five samples were collected from
each site and combined into 1 liter composite samples. Samples were collected from 17 sites
along the North Fork, three sites along Canyon Creek and three sites along Ninemile Creek. The
depth from which the samples were collected is not stated in the report.

Samples collected along Ninemile and Canyon Creeks were sieved in the field to remove the
greater than 6-mm fraction. All samples were dry sieved in the lab prior to analysis to remove
the greater than 2-mm fraction. Lead concentration was determined by inductively coupled
plasma following Contract Lab Procedures. The detection limit was not specified. Samples were
prepared by nitric acid extraction.
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The arithmetic mean lead concentration for the Canyon Creek, Ninemile Creek and North Fork
background sites were 802 ppm, 174 ppm and 16.8 ppm, respectively; the maximum values were
1,040, 323, 33 ppm, respectively. Based on a comparison to the Gott and Cathrall (1980) data
and field observations made at the Canyon Creek collection sites (soil texture/structure and
vegetation), Hagler-Bailly Consulting (1995) concluded that the data from the Canyon Creek
sites did not represent background concentrations, while data from the North Fork and Ninemile
Creek sites did represent background. The mean lead concentrations for the Ninemile Creek and
North Fork sites correspond approximately to the 90" and 20™ percentiles from Gott and Cathrall
(1980), respectively. The Gott and Cathrall (1980) report did not include raw data that would
allow more detailed comparisons.

Hagler-Bailly (1995) also used a multivariate statistical technique, principal components analysis
(PCA), to delineate background sites from contaminated sites. The data set consisted of the
concentrations of the seven metals arsenic, cadmium, copper, iron, manganese, lead and zinc. A
scatter plot of these data would be seven-dimensional, with one axis representing each of the
metals. It is difficult, if not impossible, to construct a meaningful representation of the data in
seven dimensions so some means of reducing the number of dimensions is required. PCAis a
technique in which some cases results in a reduction in dimensionality by exploiting the
intercorrelations between the dimensions. PCA involves a rigid rotation of the axes so that they
orient with the data. This results in a new set of variables, the principal components, equal in
number to the number of variables in the original data set. The principal components are
uncorrelated and have the property that the sum of their variances is equal to the sum of the
variances of the original variables. Furthermore, the principal components are extracted in order
~ according to their variance, with the most variable being first. Thus if the first few principal
components account for the majority of the variability in the original variables, the remaining
principal components may be ignored, resulting in a reduction in dimensionality.

Hagler-Bailly selected the first two principal components, dropping the remaining five.
Unfortunately, they did not indicate what portion of the total variance these two components
represent. Furthermore, they first standardized the original variables so that each had a mean of
zero and a variance of one. It is customary to standardize when the original variables are
expressed 1n disparate units, but in this application all seven variables are concentrations with the
same units. Transforming the concentrations so that the mean for each of the seven metals is
zero and the variance is one results in an unnecessary loss of information. Finally, the approach
used by Hagler-Bailly to identify the principal components is not clear. They indicate the
identification of the first principal component as “increasing concentration” and the second
principal component as “increasing divergence” is based on the fact that all coefficients for the
first were positive while for the second some were positive and some were negative. It is not
clear whether they expressed those coefficients as the correlations between the principal
components and the original variables. For example, a simple scaling converts the coefficient of
arsenic in the first principal component to the correlation between arsenic and that principal
component. Thus the actual magnitude (as well as the direction positive or negative) of the
contribution of each of the metals to the principal components can be evaluated.
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An uncertainty with this approach arises from the interpretation of the principal components,
specifically the second principal component. It is not clear why the divergence of metal
concentrations is associated with impacted soil. The conclusion from this analysis was that the
North Fork and Ninemile Creek samples appeared to represent background concentrations while
the Canyon Creck samples did not. The study also detected significant differences in soil texture,
organic content, phosphorus or pH between most of the background sites and impacted sites.

Hagler-Bailly (1995) proposed the 90™ percentile of the Gott and Cathrall (1980) data, 171 ppm,
as a conservative, upper bound estimate of background. A histogram included in the Hagler-
Bailly (1995) report (Figure 3-16) indicates that 5 of the 23 observations exceed 171 ppm. Four
of them were from the Canyon Creek sites and one was from a Ninemile Creek site (323 ppm).

The background sites in the Hagler-Bailly 1995 study were located upstream of known releases
of mining waste. However, as shown by the Canyon Creek site resuits, the sites may be impacted
by unknown sources of contamination. Another source of uncertainty is the lack of knowledge of
the sampling depth. Although the North Fork and Ninemile Creek sites may be not be impacted
by upstream mining sites, they may be impacted by contamination from the smelter or other
unidentified sources.

5.1.3 Reeceetal. (1978) )

Reece et al. (1978) collected sediment samples from the North and South Fork and the main stem
of the Coeur d’Alene River to investigate the effects of contaminated sediments on water quality.
Samples were collected from the top 3 inches of sediment and analyzed by atomic absorption
spectroscopy. Background sediment samples were collected from the North Fork and the St. Joe
River; the latter empties into the southern portion of Coeur d’Alene Lake. Lead concentrations
in samples collected from the North Fork ranged from 26 to 200 ppm with an arithmetic mean of
79 ppm. Samples collected from the South Fork near Mullan, which, according to the author, is
upgradient of the intensively mined areas, had a concentration range of 50-596 ppm with an
arithmetic mean of 202 ppm. Lead concentrations observed in the sediment sampies collected
from the St Joe River ranged from 3 to13 ppm. The relatively low lead concentrations observed
in the St. Joe River sediments may indicate a difference in the geology of the St. Joe watershed
and the geology of the Coeur d’Alene River Basin (i.e., with respect to mineral deposits).
Therefore, the regional background for the St. Joe River sediments may be lower than the
regional background for the Coeur d’Alene River Basin sediments.

The lead concentrations in the St. Joe sediments may represent a lower bound on the estimate of
the regional background for sediment. The lack of knowledge regarding the geology of the St.
Joe Drainage Basin results in some uncertainty in the use of the data to estimate the regional
background concentration for the Coeur d’Alene River Basin. If the Mullan samples were
collected from areas upgradient of the intensively mined areas, the range of concentrations
reported for Mullan probably represent a lower bound of the lead concentration in contaminated
sediments.
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Hoffman et al. (1992).

Hoffman et al. (1992) collected sediment samples from five of the lateral lakes: Killarney,
Medicine, Swan, Thompson and Bull Run. Background samples were also collected from Bells
Lake, which is located in the St. Joe River Basin. Previous investigations cited by Hoffman et al.
(1992) identified 6,700 year old volcanic ash from Mt. Mazama (Crater Lake) in the region.
Using the volcanic ash as an indicator of the age of the sediments, Hoffman et al., also collected
samples from sediments in Killarney Lake and Belis Lake to compare pre-mining lead
concentrations with post-mining concentrations. Samples underwent nitric acid digestion
followed by atomic absorption spectroscopy (Killarney, Swan and Bull Run) or inductively
coupled plasma (Medicine and Thompson). Unfortunately, the results are provided as a series of
graphs from which an estimate of background concentration can not be made.

5.1.5 URSG/CH2M Hill (1998)

In November and December of 1997, URS Greiner (URSG) and CH2M Hill collected sediment
samples from the Lower Coeur d’Alene River Basin. Samples were collected along 10 transects
within the main stem and floodplain of the lower Coeur d’Alene River (CDR) and four of the
lateral lakes (Cave, Medicine, Killarney and Rose). The samples were collected to determine the
vertical and lateral extent of contaminated sediments. The locations of the main stem cores were
based on the erosion/deposition characteristics of the river channel. Lateral lake sediment cores
were located in areas where previous sampling had shown high concentrations of contamination.
Floodplain cores were collected from both sides of the river, at distances of 50, 100, 200, 300,
and 400 meters from the river bank. At four of we six floodplain transects, some cores were not
collected due to site inaccessibility.

Cores obtained from the main stem were divided into 1-meter segments. A sample from each
segment was sent to the laboratory for analysis. Cores obtained from the floodplain and lakes
were field-screened to delineate mining-impacted sediment from non-impacted sediment. A field
test kit with an approximate detection limit of 20 ppm was used to delineate impacted sediments
from non-impacted sediments. All sediments above 20 ppm were considered to be porentially
impacted. Two samples of the impacted sediment (if sufficient material was present) were sent
to the laboratory for analysis. Of the two samples collected from the impacted sediments, one
was obtained from the top half of the impacted sediment interval and one was obtained from the
bottom half of the impacted interval.- One sample of the unimpacted sediment (based on the
results of the field screening) was sent to the laboratory for analysis. Lead concentrations were
determined in accordance with CLP methodology (ILMO 4.0).

Figure 1 shows a probability plot of the log-transformed concentrations from 283 core samples.
The plot can be represented by two lines representing distinct log-normal distributions, a high
lead distribution and a low lead distribution, joined by a transition zone. To estimate the
parameters of the Jow lead distribution, the data set was truncated in the transition zone and a
probability plot of the data to the left of the truncation point was constructed. The parameters of
the lognormal PDF were estimated from the slope and intercept of the best fit line, Figures 2-4 .
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show the probability plots and estimated distribution parameters resulting from three different
truncation points shown in Figure 1; percentiles are shown in Table 2.

The URSG/CH2M Hill (1998) study provides the largest single data set of sediment lead
concentrations in the Coeur d’Alene Basin. The data set can be used to estimate background
concentrations of lead in soil if several assumptions are accepted: 1)} sediment lead
concentrations reflect soil lead concentrations; 2) the Jow distribution shown in Figure 1
represents lead background concentrations; 3} the parameters of the Jow distribution can be
“estimated from the sample. Given the above assumptions, a reasonable estimate of soil lead
background based on this data is 42-116 ppm (the 95™ percentile range resulting from truncations
A-C).

The major uncertainties in background estimates derived from this data set relate to the above
three assumptions. With respect to the first assumption, typically sediment and soil are treated as
two different media, with a local background concentration estimated for each. It is reasonable
to assume that the soil located within the flood plain of the Coeur d’ Alene River consists '
primarily of sediment deposited by the river. Therefore, for areas iocated within the floodplain,
the use of sediment data in formulating an estimate of local background appears to be reasonable.
Soils in the upland areas, however, have been formed in environments significantly different than
soils in the areas located within the floodplain. Therefore, the use of sediment data to estimate
local background concentrations in the upland areas introduces additional uncertainty.

Regarding the second assumption, probability plots were used to delineate impacted sediments
from non-impacted sediments. While the plots dv indicate the presence of two populations, this
is a statistical approach that does not take the location of the samples into consideration. It is
possible that the two populations represent two populations of regional background
concentrations. The high concentrations may be associated with sediments derived from ore-
bearing rock that has entered the river environment due to natural erosion mechanisms such as
landslides and runoff. The level of uncertainty associated with this approach may be reduced by
locating the samples in each population on a map. Visual inspection and statistical analysis of
such a map would either increase or decrease confidence in the assumption that the two
populations represent impacted and non-impacted sediments. Another source of uncertainty
arises from the selection of the truncation point. As shown in Table 2, the selection of the
truncation point has a major effect on the estimated parameters of the distribution.

A third source of uncertainty is the use of the sample data to estimate population parameters,
This source of uncertainty is not unique to the method discussed above to estimate local
background concentration. Estimates of population parameters using sample data contain some
degree of uncertainty depending upon the number of observations included in the data set, the
variability of the data and how well the data fits the distribution chosen to model the data. The
number of samples used to estimate the population parameters varied from 77 to 115, depending
upon the truncation point selected (A-C). In all three cases the number of samples should be
adequate to calculate a reasonable estimate of the population parameters. The variability of the
sample data represents sampling, handling and analytical errors as well as the true variation of
-lead in the sediment. The coefficient of variation ranges from 0.31 to 0.95 indicating the data are
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moderately variable. The probability plots shown in Figures 2-4 indicate the data fits a
lognormal distribution reasonably well. The Shapiro-Wilk goodness-of-fit test, however,
indicates the data does not fit a lognormal distribution (p = 0.0001 for all three truncation points;
H,: data are log-normally distributed). Visual inspection of the histograms corresponding to the
three truncation points also does not indicate the data are log-normally distributed.

An attempt was made to use the approach described above to estimate the background lead
concentration in soil samples collected from the common use areas in the Coeur d’Alene Basin.
The probability plot did not indicate the presence of two populations.

52  Studies Performed Outside of the Coeur d’Alene Basin

Other efforts to determine typical background concentrations for inorganics are summarized
below. The summary is intended to provide additional context that will be useful for estimating
the natural background soil lead concentration.

75.2.1 Shacklette and Boerngen. (1984)

Shacklette and Boerngen (1984) collected data on the distribution of element concentrations
throughout the United States. The purpose of their efforts was to provide estimates of the ranges
of naturally occurring element concentrations in surficial materials. A total of 1218 sites were
sampled between 1961 and 1975. Samples were collected along roadways, at approximately 8
inches (20 cm) below the ground, if sufficient material was present. An effort was made to
collect samples from sites that represented unaitered, natural conditions, although in some cases,
samples were collected from cultivated fields. Sample locations were approximately located at
50-mile intervals. Samples were shipped in paper envelopes to the USGS laboratory, which
could have resulted in sample contamination during shipment to the laboratory.

All samples were sieved to remove the greater than 2-mm fraction. The less than 2-mm fraction
was analyzed by an emission spectrographic method. The approximate detection limit for lead
was 10 ppm. The study reported a range of arithmetic mean lead concentrations of 17-20 ppm
and a geometric mean of 16 ppm. The higher arithmetic mean represents the western United
States; the range of observations in the western United States was less than10-700 ppm.

Although an effort was made to collect samples from 8 inches below the ground surface to avoid
anthropogenic contamination, the authors acknowledged that they “had no adequate way of
measuring any contamination that may have occurred” (Shacklette and Boerngen, 1984).
Therefore, the values reported may be biased high. The Shacklette and Boerngen data suggests
an arithmetic mean regional background concentration of 20 ppm. Unfortunately, the report does
not provide other statistics of the sample distribution such as the median and percentiles. The
mean reported by Shacklette and Boerngen may be considered an estimate of the lower bound of
the mean regional background soil lead concentration for the Coeur d’Alene River Basin. The
mean regional background soil lead concentration for the Coeur d’Alene River Basin is likely to
be higher than the mean for the entire western United States because of the presence of lead ore:
in the basin. '
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5.2.2 Washington State (1994)

A report on the natural background concentrations of metals in soils in Washington State was o
prepared by Charles San Juan of the Washington State Department of Ecology, Toxics Cleanup

Program. (WSDE, 1994) The state was divided into 24 regions based on geology, soils and

climate. The twelve regions with the greatest industrial development were included in the study.

A total of 166 soil samples were collected from the A, B and C soil horizons at locations

throughout the 12 regions between 1987 and 1993. Total metals concentration of the less than

2-mm fraction of the samples was determined by inductively coupled plasma (ICP). The

concentrations measured at each site (including splits and duplicates) were averaged.

Lead was detected in 151 of the 166 samples analyzed for lead content. The report indicates that

the detection limits for the samples with non-detects ranged from 2 to 4 ppm. Based on statistics

provided in the report, the statewide mean lead concentration is 10 ppm and the range is

2-208 ppm. The report did not include all of the lead data for the entire state, therefore esimates

for the percentiles not provided in the report could not be calculated. The mean lead

concentration for the Spokane Basin is 11 ppm and the range is 7-16 ppm. Data for the Spokane

basin was included in the report and is summarized in Table 3. Note that the estimated

90™ percentile in Table 3 does not match the estimate provided in the WDOE report, although the x
values are similar. The difference may be due to rounding error or the use of different methods

to estimate the percentiles.

The concentrations reported by the Washington State Department of Ecology are considerably
lower than those reported by Shacklette and Boerngen (1984). It is likely that the estimates
provided in Table 3 are lower than the local background concentration for the Coeur d’Alene
River Basin due to the presence of lead ore in the basin. The data included in the Washington
report represents the lead concentration in three soil horizons. The variation of regional
background soil lead concentration with depth is unknown. This introduces some uncertainty
into the use of the Washington State data to develop an estimate of the local background soil lead
concentration for the Coeur d’Alene Basin.

5.2.3 Bloom and Crecelius (1987)

Bloom and Crecelius (1987) measured concentrations of heavy metals in the Puget Sound.
Samples were collected along four transects which were located to ensure samples of various
grain sizes were collected. Samples were analyzed by atomic absorption spectroscopy. Lead
concentration in surface sediments (0-5 cm) ranged from 13-53 ppm. Based on complete data
_provided for four cores, the maximum concentration observed was 65 ppm. The highest lead
concentrations were. found in fine-grained particles. The Bloom and Crecelius data indicates that
lead concentration may be a function of grain size. Thus, the grain size distribution of soil and
sediment samples is another source of uncertainty in estimating background concentration. This’
source of uncertainty can be limited with consistent sample preparation (i.e., sieving) prior to
analysis. Not enough information is available about the origin of the sediments sampled by
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Bloom and Crecelius for the analytical results to be used towards developing an estimate of
regional background lead concentration for the Coeur d’Alene River Basin.

524 McGovem (ND)

In an unpublished report, McGovern (ND) provides a summary of 12 studies that investigated the
natural level of inorganics present in soils in the United States and Canada. The reported range
of concentrations was 2-200 ppm. The arithmetic mean concentration of lead ranged from 10 to
24 ppm.

5.3  Conclusions from Soil and Sediment Sampling

Figure 5 shows the range of estimates of regional background soil lead concentrations in the
Coeur d’Alene Basin derived from various studies performed in the basin. The estimates shown
in the figure were either as reported or were estimated from data provided in the reports. The
figure includes the studies considered to be most relevant to the estimation of regional
background soil concentration on the site(s).

Central tendency estimates (arithmetic mean or 50" percentiles) from the above studies range
from 17 ppm (Hagler-Bailly, 1995) to 43 ppm (Gott and Cathrall, 1980). The upper bound
estimates (maximum or 95" percentiles) range from 33ppm (Hagler-Bailly, 1995) to 253 ppm
(Gott and Cathrall, 1980). The estimates from Gott and Cathrall (1980) are probably the most
robust in that the study represents a large number of soil samples collected from a broad area
within the basin.

6.0 NON-MINING/SMELTING ANTHROPOGENIC SOURCES OF LEAD
6.1 Industrial Sources - General

Both natural and anthropogenic sources of lead can be expected to contribute to the background
lead concentrations in the Coeur d’Alene Basin. A search of the TRI and AIRS databases did not
locate any sources of lead emissions. Power plants are a potentially significant source of lead
through the combustion of oil. However, 1998 will be the first year they will be required to
report their emissions under Title ITI, Section 313 of the Superfund Amendments and
Reauthorization Act of 1986.

6.2 Automobiles

Studies performed in the late 1970’s and early 1980°s found that more than 80% of the total lead
emissions in the United States were from motor vehicles. Approximately 90% of the lead was
emitted as inorganic particles with the remainder emitted as volatile organic compounds (lead
alkyls). Approximatety 35% of the emitted lead particles are classified as small (less than

0.25 MMAD [Mass Median Aerodynamic Diameter}) and 40% are classified as large (EPA,
1986). '
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Small particles may stay in the atmosphere for days and travel thousands of miles from the point
of release and thus become part of the global contributions to background. Large particles tend
to travel shorter distances, contributing to local background lead levels. The concentration of
lead particles in air next to roadways has been found to be a function of windspeed and direction,
temperature and inversion frequencies and duration. The organic lead vapors are photoreactive,
with a half-life of 12 hours under summertime conditions. Studies have shown that they
contributed less than 10% to the total lead present in the atmosphere. (EPA, 1986}

Lead particles released from automobiles are transferred to the ground surface by dry and wet
deposition. The rate of dry deposition depends upon the size of the particles, wind speed and
type and amount of vegetative cover. Wet deposition removes lead particles from the air during
formation of the rain droplets (rainout) or when the raindrops are faliing to the ground (washout).
The relative contributions of wet and dry deposition vary on a seasonal basis. (EPA, 1986)

Near roadsides, the primary mechanism of transfer is dry deposition. One study found that
approximately 54% of the particles (by weight) are deposited near the roadside (Wheeler and
Rolfe, 1979). Soil lead concentrations decrease rapidly within 10-25 meters of the road edge
Agrawal et al., 1981; EPA, 1986; Motto et al,, 1970; Ward et al., 1975; Wheeler and Roife, 1979;
Wong and Tam, 1978). The increment in soil lead concentration resulting from motor vehicles
has been estimated to range from 10 to 2000 ppm. (EPA, 1986, 1989)

The decline in use of leaded gasoline started around 1973 due to EPA regulations promulgated
that year. By 1984, the use of lead alkyl additives in gasoline in the United States declined by a
factor of three over 1973 levels. EPA ambient air monitoring data indicated the 73% reduction
in leaded gasoline combustion between 1975 and 1984 coincided with a 71% reduction in
ambient air lead concentrations. (EPA, 1986)

Although the combustion of leaded gasoline in automobiles has been phased out, the amount of
lead in soil due to past atmospheric contributions has likely remained approximately constant due
to its low mobility (EPA, 1986, 1989; Lovering, 1976). Studies conducted along roadways have
consistently shown elevated lead concentrations are restricted to shallow soil depths (Agrawal et
al., 1981; Chaney et al., 1988; Motto et al., 1970).

Only one study has attempted to compare residential soil lead concentrations and adjacent or
nearby roadside concentration in the Coeur d’Alene Basin (Terragraphics, 1990), however, the
study is not particularly relevant to estimating local background because the roadside areas
sampled are expected to have been impacted by mining and smelting related operations,
including vehicular transport of ore. Numerous studies conducted outside of the Coeur d’Alene
Basin have explored the relationship between soil lead concentrations and automobile emissions.
Most of these studies were conducted before or shortly after the phase out of leaded gasoline
began, thus, the soil lead concentrations reported may be greater than current automobile-related
concentrations. Nevertheless, these studies were conducted in areas that were not impacted by
mining and smelting operations and, therefore, provide some useful information on the potential
magnitude of automobile emissions on local background in the Basin, although quantitative
estimates for the Basin can not be made from these studies.
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6.2.1 Studies Performed Within the Basin -
6.2.1.1 Terragraphics (1990)

The Risk Assessment Data Evaluation Report for the Populated Areas of the Bunker Hill
Superfund Site (RADER) (Terragraphics, 1990) included data on lead concentrations in
residential yards and along roadways located in the same communities. An attempt is made here
to compare the two sets of data to determine elevated concentrations of soil lead due to
automobile emissions.

The RADER included a summary of the analytical results of 25 samples collected in 1989 from
curbless road shoulders. Sampling was serformed as part of the Phase Il Remedial Investigation
(RI). The roads were located within the project area, in the towns of Smelterville, the Sunnyside
and Old town areas of Kellogg, Warder, Pinehurst, Page and Elizabeth Park. The method used to
determine sample location was not specified. Samples were collected from the top one-inch of |
the soil profile. It is assumed that the mineral soil was sampled, not the litter material (decaying
vegetative matter and sod). Analytical method and detection limits were not specified although
Contract Laboratory Protocol procedures reportedly were followed.

Lead concentrations ranged from 249 to 60,100 ppm, with mean and median values of 4743 and
1580, respectively. Observed concentrations varied considerably both within and between towns.
The highest arithmetic mean/median concentrations were observed in Smelterville
(14,150/5970), followed by the Old Town (4497/4070) and Sunnyside (1935/1935) areas of
Kellogg. The results are summarized in Table 4.

Residential yards were sampled during the Phase I and I RI efforts. The Phase ] sampling.
occurred in 1986-1987 and included the communities of Smelterville, Kellogg, Warder and Page.
Phase II sampling occurred in 1989 and included Pinehurst and Elizabeth Park. An attempt was
made to collect samples from every home during the phase I sampling event. Approximately
66% (1,020) of the homes were sampled. The percentage of homes sampled ranged from

62.9% for Kellogg to 78.5% for Page. Samples were not collected when homeowners either
refused permission to collect samples, the homeowner could not be contacted or the home was
vacant. Results may be biased due to non-random sampling method. Two eight-point composite
samples were collected from each residential yard. One composite sample was collected from
the top one inch of litter and the other consisted of the top one inch of mineral soil. Analytical
method and detection limits were not specified although Contract Laboratory Protocol
procedures reportedly were followed.

A total of 1113 mineral soil samples were collected. Analysis of the mineral soil samples
showed the arithmetic mean/median concentrations for the four communities ranged from
3,580/3010 at Kellogg to 1,090/810 at Page. The results are summarized in Table 4.

The Phase II sampling RI effort inciuded collecting soil sampies from residential yards in
Pinehurst and Elizabeth Park. Details of the sampling and analytical methods were not provided
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in the RADER. Samples were collected from the yards of 127 residences. These results are also
summarized in Table 4.

Table 4 does not include the highest observation (60,100 ppm) recorded for the Smelterville road
shoulder data. The highest observation was 6 times greater than the next highest observation.
The arithmetic mean/median concentrations for Smelterville are 14,150/5970 with the highest
observation included. The totals for the roadside data with the highest observation for
Smelterville included are 4,743/1,580. This results in the difference between the totals for
residential and roadside means/medians equal to 2,912/8].

The above analysis suggests there is a difference between the mean for the road shoulder data
and the residential data. With the highest road shoulder observation included in the comparison,
the difference between the two sets of data is even greater. However, when the highest
observation is removed, the median for the road shoulder data is less than the median of the
residential data. Also surprising is the data for Warder, Page and Elizabeth Park that indicates
the road shoulder soil contains less lead than the residential soil.

The above summary does not provide any clear conclusions regarding the contribution of
automobiles to the local background soil lead level. The difference between arithmetic mean
roadside and residential lead concentrations are greatest in the communities that are the closest to
the former smelter location. Some of the apparently anomalous results may be due to small
sample sizes for the road shoulder data, non-random sampling techniques, possibly inconsistent
sampling and analysis between the three sets of data and the time interval between the sampling
events.6.2.2  Studies Outside of the Coeur d’ Alene Basin ‘

The following studies are a sample of the available information on the contribution of
automobiles to local background soil lead concentrations. The studies are located in areas of
varied urbanization, from remote locations to highly developed areas. The purpose of including
the selected studies in this report is to provide the reader with information about the potential
range of the automotive contributions to local background lead concentration. The potential
contribution of automobile emissions to the local background lead concentrations is likely to vary
considerably within the Coeur d’Alene Basin. In areas near Interstate 90, the automotive
contributions will tend to be high while in remote areas such as some of the common use areas
located in the lower basin, the contribution is likely to be much lower. Uncertainties associated
with the use of the data presented in the following reports to estimate the automotive contribution
to local background concentration in the Coeur d’Alene Basin are discussed in the Section 6.2.3.

6.2.2.1 Wheeler and Rolfe (1979)

Wheeler and Rolfe (1979) investigated the relationship between average daily traffic (ADT)
(vehicles per day) and lead concentrations in roadside soils and vegetation in central [llinois.
Four highways located in rural areas were included in the study. The ADTs for the highways
ranged from 550 to 8100. Soil samples were collected from 0 to10 cm below the ground surface
and from varying distances from the roadway. The samples were dried and ground to pass a 2-
mm sieve, then analyzed by atomic absorption spectroscopy.
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Results of the study indicated the soil lead concentrations decreased exponentially with increased
distance from the roadway and were reduced to background concentrations within 23-200 meters
from the road surface, depending upon the ADT. Background concentration is defined here as
the concentration of lead which was approached asymptotically with increased distance from the
roadway. A non-linear regression equation used to predict soil lead distribution included two
exponent terms. Wheeler and Rolfe (1979) hypothesized that the first term characterized the
rapid deposition of large particles within 5 meters of the roadway and the second term
represented the slower deposition of smaller particles within 100 meters. Linear regression was
used to estimate the relationship between ADT and soil lead concentration. The increment in soil
lead concentration above background ranged from 11 to1,211 ppm, depending upon the ADT and
distance from the roadway. For ADTs less than 1500, the background concentration was
observed at approximately 25 meters from the edge of the road. At 5 meters from the edge of the
road, the concentration increment was 31 and 21 for ADTs equal to 1500 and 550, respectively.

The findings of this study show the autornotive contribution to local background concentration
varies considerably with traffic volume as well as distance from the roadway. Similarly, the
potential automotive contribution to local background lead concentration in the Coeur d’Alene
Basin may vary with the location of the sites relative to roadways and the volume of traffic on
those roadways.

6.2.2.2 Agrawal et al. (1981)

Agrawal et al., (1981) investigated the relationsuip between soil lead concentration and distance
from a roadway. The study area was located next to a national highway (ADT = 17,000) in
Baroda, India. Samples were collected from varying depths between 0.5-10 cm below ground
surface and at varying distances from the roadway. Samples were dried and sieved to remove the
greater than 60-mesh portion. Analysis was performed by atomic absorption spectroscopy.
Arithmetic mean increments above background were: 272 ppm at the roadside edge; 237 at

5 meters from the roadway; 117 at 10 meters; 82 at 20 meters and 6 ppm at 80 meters from the
roadway. Background was defined by the author as the lead concentration observed at

300 meters from the roadway (3 ppm). Lead concentration was found to decrease rapidly with
depth. At a depth of 10 cm, the concentration increment at 20 meters from the roadway was

17 ppm, at 40 meters, the background concentration was observed.

This study provides additional information on the contribution of automobiles to local
background in areas adjacent to high volume roadways such as Interstate 90. The study found
that even at high traffic volumes, automotive contributions are limited to within 100 meters of
the roadway.

6.2.2.3 Wong and Tam (1978)
Wong and Tam (1978) investigated elevated lead concentrations in soil alongside three major

roadways in Hong Kong. The study included seven sites located along roadways that connect .
major cities and a control site located approximately 200 meters from any roadway. Soil samples
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were collected from 0t010 cm below the ground surface. Samples were air dried and sieved to
remove the greater than 2-mm portion prior to analysis by atomic absorption spectroscopy.
Increments in soil lead concentrations above background (defined as the lead concentration
observed in the soil at the control site: 26.2 ppm) were: 54 ppm at the roadside edge;
approximately 49 ppm at 5 meters (interpolated from graph); 48 ppm at 15 meters; and 3 ppm at
75 meters from the roadway. '

This study also provides information regarding the automotive contribution to local background
soil lead concentration in areas adjacent to a major roadway such as Interstate 90.

6.2.24 Motto et al. (1970)

Motto et al., (1970) investigated the reiationship between soil lead concentration and traffic
volume and distance from highways in northeastern New Jersey. Soil samples were collected
from thirteen sites with land use that ranged from rural to industrial. ADTs ranged from 12,800
to 54,700 vehicles per day. Samples were collected from two depth intervals: 0-6 and

6-12 inches below ground surface. The samples were air dried and ground to pass a 200-mesh
screen prior to analysis by atomic absorption spectroscopy. A separate background concentration
was defined for each site as the lead concentration observed at 225 feet from the edge of the
roadway. The background concentrations varied widely between the sites. Motto et al. (1970)
attributed this to varying geologic factors and historical and current land uses. In general, the
sites are located in a highly industrialized region of the country.

The soil data indicated that lead concentrations were above background within 100 feet of the

roadways. Within 25 feet of the roadway, the concentration increment at 0-6” depth ranged from

25 to 402 ppm, with an arithmetic mean of 160 ppm. Within 75 feet of the roadway, the elevated
lead concentrations ranged from 3 to 93 ppm. At some sites, the soil lead concentration
increased with distance from the road edge, indicating soil in the area had been moved during site
work. A clear relationship between traffic volume and elevated lead concentrations was also not
indicated by the data. The authors attribute this to the history of the sites, which includes soil
removal, filling and grading. The soil lead concentrations in the 0-6 inch depth interval were
significantly greater than those observed in the 6-12 inch interval.

This study provides information on the lead concentrations observed in soils adjacent to major
roadways such as Interstate 90. The study also illustrates the confounding effects of historical
site uses, including soil removal and emplacement, on the determination of local background soil
lead concentration. : :

6.2.2.5 Ward et al. (1975)

Ward et al. (1975) investigated the accumulation of lead in soils adjacent to a highway in New
Zealand in a remote area characterized by low traffic volume (ADT = 1,200)_ The site was
located far from any urban or industrial areas, farmland or other highways. Soil cores were
collected from the top 6 cm of soil at approximately 5-10 meter intervals along three transects -
oriented perpendicular to the highway. Cores located within 3 meters of the roadway were
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collected to a depth of 10 cm. Soil cores were divided into 1 cm intervals prior to analysis. All
samples were air dried, sieved to remove the less than 60-mesh portion and analyzed by atomic
absorption spectroscopy.

A background concentration of 42 ppm was estimated by calculating the mean of 22 observations
from soil samples collected at depths > 7 cm within 100 m of the roadway and > 3 cm at
distances greater than 100 m. Arithmetic mean increments above background in the top 1 cm of
soil were approximately 120 ppm within 10m of the roadway, 50 ppm within 30m and less than
20 ppm within 100 m. At 3 cm depth, arithmetic mean increments were approximately 35 ppm
within 10 m, 20 ppm within 30m and at background within 100m (estimated from inspection of
Figure 3 of Ward et al., 1975). A plot of arithmetic mean soil lead concentration vs depth

- (Figure 3 in the Ward et al. report), shows the concentration approaches background
concentration rapidly with depth and the depth at which background is reached depends upon the
distance from the roadway. At 100 m background was observed at a depth of 3 cm; at 10 m
background was observed at 6 cm.

This study provides information on the potential automotive contributions to local background
soil lead concentration in areas adjacent to roadways that handie low traffic volumes such as
some of those found within the communities located in the basin. The study also provides
additional information on the relationship between soil depth and lead concentration in areas
adjacent to roadways. ) :

6.2.2.6 Case et al. (1989)

Case et al. (1989) examined the impact of anthropogenic sources of lead, primarily vehicle
emissions, on the lead concentrations in lake and pond sediments in Luzerne County,
Pennsylvamia. Samples collected from 15 lakes and ponds were analyzed by atomic absorption
spectroscopy. The samples were coliected from two depth intervals within the sediments: 0-3 cm
and 12-15 cm. The concentrations in the 0-3 cm interval ranged from 85 to 407 ppm, while those
in the 12-15 cm interval ranged from 55 to 291 ppm. Higher lead concentrations were observed
in lakes and ponds that reportedly have high traffic volume along their perimeter roads.

Estimates of the background concentrations were not provided in the report.

This study indicates that automotive contributions to local background sediment lead
concentrations should be considered in the Coeur d’Alene Basin. The automotive contributions
will likely be greater in sediments found in water bodies adjacent to Interstate 90 than in remote
areas.

6.2.3 Conclusions Regarding Contributions of Automobile Emissions to Local Background
Soil Lead Concentrations

Soil lead concentrations 30-2000 ppm above background have been attributed to automobile
emissions (EPA, 1986). A review of the literature indicates that the elevated soil lead
concentrations due to automobile emissions is highly variable and dependent on many factors
including traffic volume and distance from the roadway. However, some general statements can
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be made. Data from Wheeler and Rolfe (1979) and Ward et al. (1975) indicate that elevated soil
lead concentrations in the vicinity of roads that handle low traffic volumes ranges from
approximately 6-120 ppm at 10 meters from the roadway. Wheeler and Rolfe found elevated soil
lead concentrations next to high volume roads (8100 ADT) ranged from 80 ppm at 5 meters from
the road to 11 ppm at 25 meters. Agrawal et al. (1981) found elevated soil lead concentrations
next to a highway with an ADT of 17,000 equal to 237 ppm at 5 meters from the road edge and
67 ppm at 25 meters. Motto et al. (1970) found elevated soil lead concentration adjacent to
highways with ADTs of 17,300 and 17,700 equal to 154 and 442 ppm, respectively at 25 feet and
42 and 43 ppm, respectively at 75 feet.

Based on the above data it seems reasonable to suggest that soil at sites located near low volume
roads may contain 6-120 ppm of lead over the regional background concentration and soils
adjacent to high volume roadways may contain 11-442 ppm of lead above regional background
concentration.

There is considerable uncertainty associated with the use of data from the investigations such as
those summarized above to estimate the automotive contribution to local background iead
concentrations in the Coeur d’Alene Basin. The uncertainty effects the validity of comparing
data generated from one investigation to data generated by another investigation. The uncertainty
also effects how data from investigations such as those summarized above can be used to
develop an estimate of the automotive contribution to local background soil lead concentration.
Sources of uncertainty include differences in the sampling and analysis methods employed in the
investigations, atmospheric conditions at each site such as arithmetic mean wind speed and
direction, driving conditions including acceleration/deceleration zones, type of vehicle traffic
(1.e., trucks, buses, passenger cars) and drainage features that may effect the transport of lead
emissions from the roadway to the adjacent soil.

With respect to sampling and analytical methods used in the above investigations, sources of
uncertainty include the effect of the differences in the size fraction of the sample retained for
analysis and the digestion procedures used. Wheeler and Rolfe and Motto et al. analyzed the less
than 200-mesh portion of the sample while Ward et al. and Agrawal et al. analyzed the less than
60-mesh portion and Wong and Tam analyzed the less than 2-mm portion. Various acid
mixtures were used in the digestive procedure including 1:1 mixture of nitric/perchloric acids
(Agrawal et al., 1981) 1:1 nitric/hydrofluoric (Ward et al., 1975), 1:1 HCL/water (Wheeler and
Rolfe, 1979) and 72% perchloric (Motto et al., 1970). Wong and Tam used a neutral solution of
ammonium acetate. In all cases, soil lead concentrations were determined by atomic absorption
spectroscopy. The effect of the digestion procedure and size fraction of the sample on the
reported concentrations is not clear from the results however, it does appear that the values
reported by Wong and Tam and Wheeler and Rolfe are significantly lower than the values
reported by the other investigators.

Atmospheric conditions were not reported by the investigators but may have a significant effect
on the distribution of lead in the soils adjacent to the roadways. Driving conditions were also not
reported by the investigators. The fuel efficiency of the vehicles that use the roadway will have -
an impact on the quantity of lead emitted. Higher lead concentrations would likely be found in
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soils adjacent to roadways with high truck volumes than those with low truck traffic. The
investigators did not characterize the vehicle traffic other than provide the ADT. The
investigators also did not note drainage features. The location of samples along drainage
pathways that convey water from the road surface would result in higher concentrations than
samples located in areas that did not receive runoff from the roadway.

6.3_ Lead Based Paint
6.3.1 Relevant Literature

Paint samples collected by the Idaho Department of Health and Welfare revealed the presence of
lead based paint on the exterior of 44% of assessed homes in the basin. Of the homes with lead-
based paint, the condition of the paint on 39% was characterized as being in poor condition.
(IDHW, 1998) Investigations on the contribution of lead-based paint to soil lead concentration in
the basin have not been identified. To estimate the potential contribution of exterior lead-based
paint on the lead concentration in residential yard soils, investigations performed outside of the
basin were reviewed. The findings of the investigators are summarized below.

Hardy et al. (1971) found soil adjacent to two homes contained lead at 2,000-5,500 ppm. The
authors also measured the soil lead concentration at varying distances from a barn painted with
lead-based paint. Soil lead concentrations ranged from 2,000 ppm at the barn foundation to
570 ppm at 10 feet from the barn, 160 ppm at 20 feet and 60 ppm at 50 feet from the barn.

Chaney et al. (1988) collected samples at varying distances from three sides of a house with
exterior lead-based paint. At 0-1 meter from the house, lead concentrations ranged from 1,050 to
44,700 ppm in the 0-5 cm depth interval and from 940 to 7,270 at the 10-15 cm depth interval.
At 5 meters from the house the lead concentration ranged from 110to431 at the 0-5 cm depth
interval and from 366 to 2020 at 5-10 cm below the ground surface.

As part of a larger study of soil lead concentration in the Minneapolis area, Mielke et al. (1983)
locked at the relationship between soil lead concentration and painted homes in an inner city
environment. Forty-four residences were split into two groups based on the type of construction.
It was assumed that the old wood frame homes were painted with lead-based paint while brick,
stucco and newly constructed homes were not. The soil lead concentrations adjacent to the wood
frame homes ranged from 475 to 6,150 ppm with a median of 938 ppm. Soils adjacent to the
homes constructed of brick or stucco contained lead concentrations from 130 to 1,840 ppm, with
a median of 526 ppm. Based on this data, lead concentrations in soil adjacent to painted
buildings appears to be greater than non-painted structures.

Mielke et al. (1983) also found the soil lead concentrations observed adjacent to the urban, non-
painted buildings was greater than the soil lead observed in a residential area located away from
the inner city. Soil lead in the non-urban area ranged from 13 to 848 ppm with a2 median of
48 ppm. In addition, the lead concentrations in samples collected along sidewalks in the urban
neighborhoods ranged from 58 to 1290 ppm with a median of 290, substantially lower than the .
lead concentrations observed adjacent to homes in the same neighborhood that are not painted
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with lead-based paint. The authors suggest that the elevated soil lead concentrations observed
adjacent to the homes was partly due to iead based paint and partly due to the collection of lead
dust and aerosols on the roofs and sides of the homes that are periodically transported to the soil
during rain events (EPA, 1986, 1989; Mielke et al., 1983).

Ter Haar and Aronow (1974) collected samples around urban homes and farmhouses to
determine the significant sources of elevated lead concentrations in soil adjacent to urban homes.
Samples were collected from nine locations around 18 wood frame houses and 18 brick homes
located in urban areas of Detroit. The analytical resuits showed that the arithmetic mean soil lead
concentration was 2,010 ppm within 2 feet of painted homes and 468 ppm within 2 feet of brick
homes. The arithmetic mean concentrations at 10 feet from the painted and brick homes were
436 and 178 ppm, respectively. Lead concentrations in soil adjacent to the curb were similar for
both types of homes. Lead concentrations within 2, 10 and 20-ft from the farmhouses averaged
2,529, 609 and 209 ppm, respectively. The soil lead concentrations for the farmhouses are
similar to the urban wood frame homes, with the exception of the sample collected at 20-ft from
the home. This level is significantly lower than the concentration observed next to the curb in
the urban environment.

Ter Haar and Aronow concluded that lead-based paint is the main source of soil lead and the
contribution of automobile emissions is insignificant. The authors attribute the elevated lead
concentrations within two feet of the brick homes to the painted exterior trim. However, as noted
by Mielke et al. (1983), the elevated concentrations may also be due to the transport of dust and
aerosols from the roof and sides of the home. Comparison of the lead concentration at 20-ft from
the rural homes (209 ppm) to the lead concentrations observed in next to the curbs in the urban
areas (592 ppm) also indicates a significant contribution from automobiles.

6.3.2 Conclusions Regarding Contributions of Lead Based Paint to Local Background Soil
Lead Concentrations

Elevated soil lead concentrations as high as 2000 ppm have been associated with the use of lead-
based paint on the exterior of buildings. Elevated soil lead concentrations reported in the
literature varied widely. Hardy et al. (1971) reported soil adjacent to two homes and a barn
contained lead at 2,000-5,500. Chaney et al. (1988) found lead concentrations ranged from 1,050
to 44,700 ppm within 1 meter of building foundations.

The difference between the median concentrations reported by Mielke et al. (1983) for urban
wood frame homes and brick/stucco homes suggests an elevated soil lead concentration of
approximately 400 ppm due to lead based paint. The data provided by Ter Haar and Aronow
(1974) indicate a lead based paint contribution of approximately 350 ppm. However, as noted
above, a portion of this elevated soil lead concentration is probably due to the transport of lead
dust and aerosols from the sides and roofs of the homes to the soil during rain events. Data from
Hardy et al. (1971) and Ter Haar and Aronow (1974) indicates elevated soil concentrations in
rural areas of approximately 600 ppm at 10 feet from the structure and 160-200 ppm at 20 feet
from the structure.
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Similar to the problem of estimating contributions of automotive emissions to soil lead
concentrations, it is difficult to estimate the contribution of lead based paint to soil lead
concentrations. For instance, the maintenance of the structure painted with lead based paint
would have a direct impact on the amount of lead chips in the soil. In addition, it is reasonable to
assume that a significant amount of the lead found in soils adjacent to structures in the basin was
transported from the roofs and sides of the structures by rain. Based on the literature, soil located
next to structures painted with lead based paint may contain 100-2000 ppm.

The use of data from investigations such as those summarized above to estimate the exterior
lead-based paint contribution to local background iead concentrations in the Coeur d’Alene Basin
involves a significant amount of uncertainty. Sources of uncertainty include differences in the
sampling and analysis methods employed in the investigations, degree of urbanization in the
study areas, condition of the lead-based paint and drainage features that may effect the transport
of lead away from the residences.

With respect to sampling and analytical methods used in the above investigations, sources of
uncertainty include the effect of the differences in the size fraction of the sampie retained for
analysis and the sample digestion and analytical procedures used. Hardy et al. (1971} did not
report the size fraction retained or the analytical methods used. Chaney et al. (1988) and Mielke
et al. (1983) analyzed the iess than 2-mm fraction. Ter Haar and Aronow (1974) did not report
the size fraction analyzed. Sample digestion procedures appeared to be consistent. Mielke et al.
and Chaney et al. used a 1M nitric acid solution. Ter Haar and Aronow used a “dilute” nitric
acid solution of unspecified concentration. The studies cited above cover a broad range in the
degree of urbanization. An effort was made to account for the contributions from non-lead-based
paint sources (e.g., automabiles) however, separating the contributions from lead-based paint
from other sources of lead could not be accomplished with a high degree of certainty. The
condition of the Jead-based paint was not taken into consideration in the above investigations.
The condition of lead-containing paint would likely have a direct effect on the soil lead
concentration near the structures. The investigators did not report on efforts taken in their
sampling strategies to account for the potential impact of drainage patterns on soil lead
concentrations. For example, soil samples collected from beneath or adjacent to roof gutter
downspouts would likely yieid biased results due to the transport of lead-containing aerosols and .
dusts from the roof of the residence.

70 . GROUNDWATER AND SURFACE WATER

Two sources of information on lead concentration in groundwater in the Coeur d’Alene Basin are
discussed in Section 7.1. Data from the USGS National Stream Water-Quality Monitoring
Networks is discussed in Section 7.2. The reports provide some information upon which to base
preliminary estimates of background lead concentration in surface water and groundwater within
the basin.
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7.1 Groundwater
7.1.1  Spruill (1992)

Spruill (1992) collected groundwater samples from four monitoring wells and one piezometer
installed in sediments near Killarney Lake. Well screens were installed in valley sediments at
depths ranging from 6 to 33 feet below the ground surface. One well volume was purged prior to
sampling. Samples were collected with a Teflon bailer and filtered through a 0.45-micron filter.
The analytical method was not specified.

Reportedly, monitoring wells 2A and 5, both of which had no detectable lead (<10 ug/L),
represent groundwater that has not been impacted by mining waste. According to the authors,
the lead concentrations observed in samples collected from monitoring wells 2B and 4, 30 and
300 ug/L respectively, indicate groundwater in the vicinity has been impacted by mining waste.
Sediment removed from the borehole during the installation of monitoring wells 2B and 4
contained less than100 and 5,000 ppm lead, respectively.

7.1.2  Parliman et al. (1980)

Parliman et al. (1980) conducted a survey of the groundwater quality in northern Idaho. Between
July 1977 and May 1978, groundwater samples were collected from 116 existing, privately
owned wells. The sampling area covered from the Palouse River to the Canadian border, which
includes Kootenai and Shoshone Counties. Seven welis located in Shoshone County, along the
main stem of the Coeur d’Alene, North Fork Cocur d’Alene and South Fork Coeur d’Alene
Rivers were analyzed for trace metals including lead. The wells obtained water from various
depths ranging from12 to 85 feet below the ground surface and from various geologic materials.
Dissolved lead ranged from 5 to 15 pg/l. The highest concentration (15ug/1) was observed east
of Wallace, upstream of the high intensity mining area. The well located on the North Fork
contained 7 pg/l.

7.1.3  Prior Bunker Hill Risk Assessments for Populated Areas.

The Human Health Risk Assessment Protocol for the Populated Areas (Jacobs, 1989) and the
RADER for the Populated Areas (TerraGraphics, 1990) used the mean of the seven wells located
in Shoshone County (8.5 pg/l) as the background concentration. The Human Heatth Risk
Assessment for the Non-Populated Areas (SAIC, 1991) used a background concentration range
of 5-15 ppm. While no reference was provided, it appears they used the data from Parliman et al.
as well.

7.2 Surface Water

Dissolved lead is typically found at low concentrations in water due to its tendency to form low
solubility compounds with inorganic and organic material present (Lovering, 1976; Spruill,
1992). Lovering suggests a median concentration of lead in surface water in the U.S. of 2 pg/L-
(Lovering, 1976).
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7.2.1 USGS National Stream Water-Quality Monitoring Data

Data obtained from the USGS National Stream Water-Quality Monitoring Networks (WQN) was
used to estimate the background concentration of lead in surface water in the basin. Ten
monitoring stations were identified in Idaho. The WQN includes data from 1967 to 1995,
aithough not all of the 10 stations include data from each of those years. The data is summarized
in Table 5.

7.2.2  Prior Bunker Hill Risk Assessments for Non-Populated Areas

The Human Health Risk Assessment for the Non-Populated Areas (SAIC, 1991) used a value of
19 ng/L as the background concentration but did not provide a reference. The Human Health
Risk Assessment Protocol for the Populated Areas (Jacobs, 1989) and the RADER for the
Populated Areas (TerraGraphics, 1990) did not provide a background lead concentration for
surface water (the surface water pathway was not evaluated in these assessments).

7.3 Conclusions Regarding Background Groundwater and Surface Water Lead
Concentrations

Based on the Parliman et al. and Spruill data, a reasonable range in background concentration for
lead in groundwater is 5-15 ug/l. The uncertainty associated with this estimate is primarily due
to the limited amount of data upon which the estimate is based. The data used to arrive at the
above estimate was obtained from residences located along the Coeur d’Alene River and
monitoring wells located near Killarney Lake. Uncertainty in the estimates s due to a lack of
information on potential temporal and spatial trends in the regional background lead
concentrations. Additional data may produce a better estimate of the variability of the regional
background concentration of lead. There is also a lack of information on the location of the
monitoring/residential wells with respect to anthropogenic and non-anthropogenic sources of
lead. Another source of uncertainty is the lack of information on the sampling and analysis
methods employed by Parliman et al. and Spruill. For example the size of the filter used to
coliect the samples for dissolved lead analysis was not specified by Parliman et al., and neither
report specified the analytical method used to determine the lead concentration.

Table 5 indicates a reasonable value for the local background dissolved and total lead
concentration 1n surface water is 3 and 7 pug/L, respectively. These estimates may be
conservative but appear reasonable given the data summarized in Table 5. The suggested
background for dissolved lead equals the lowest mean observed at the 10 monitoring stations
located throughout Idaho but is only slightly greater than the mean concentration observed in the
Coeur d’Alene River at Cataldo, an area where mine tailings are known to exist in the river
sediments. The background for total lead concentration also equals the lowest mean
concentration observed at the 10 Idaho monitoring stations and the one observation available for
Hayden Creek. It however is one third of the mean total lead concentration recorded at Cataldo.
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Sources of uncertainty in the estimates for background surface water quality include the use of

different analytical methods to determine the lead concentrations, the lack of information on the

location of the monitoring stations with respect to anthropogenic and non-anthropogenic sources ,
of lead, and the lack of information on potential temporal and spatial trends in the regional -
background lead concentrations. The USGS database does not indicate the analytical methods

used for samples analyzed prior to 1985. From 1985101995, samples were analyzed by atomic

absorption spectroscopy although the method detection limits varied depending upon whether the

analysis was performed using flame atomic absorption or graphite furnace atomic absorption.

The arithmetic means shown in Table 5 were calculated by setting all non-detects equal to one

half the detection limit. For the years prior to 1985, non-detects were simply reported as ‘U’,

with no detection limit indicated. This would tend to result in a low bias in the means shown in

Table 5. While the impact of the lack of information on the location of monitoring stations with

respect to anthropogenic and non-anthropogenic sources of lead ¢an not be quantified, it may

have been minimized by selecting concentrations towards the lower end of observed values.

8.0 CONCLUSIONS

Figure 6, in the main body of the report, shows the estimated range for local background soil lead
concentration for the Coeur d’Alene Basin, along with the estimated ranges for the contributions

from regional sources, automobile emissions and lead based paint. The latter are considered to x
be the major potential anthropogenic sources of soil lead, other than mining and smelting related
contamination of soil. The range for the local soil lead concentrations is estimated to be 120-

2700 ppm; the lower and upper bounds on the range represent the sums of the lower and upper

bound estimates, respectively, of the three major contributing sources to local background.

The global/regional contribution is estimated to range from approximately 20 ppm to 250 ppm.
Locations in the basin where the regional geology and long-range atmospheric transport of lead
are the dominant sources of lead in soil would be expected to have soil lead concentrations that
fall within this range.

The potential contribution of historic automobile emissions to local background may range from
approximately 10 to 450 ppm. This range would apply to areas in the basin adjacent to high-
volume roads (e.g., Interstate 90); a lower upper bound estimate of 120 ppm may apply to low-
volume roads. These estimates are highly uncertain, primarily because of the lack of data on
automobile impacts in the basin region. What data are available relate to transportation corridors
that were heavily impacted by local mining and smelting operations. Thus, the estimate of the
autornobile contribution to local background is derived from studies conducted outside of the
basin, and may not be directly applicable to the basin region.

The potential contribution from lead based paint to local soil lead background may range from
approximately 100 ppm to 2000 ppm. Soil adjacent to structures that have or had deteriorating
exterior lead based painted surfaces may have soil lead concentrations that fall within this range.
Here again, considerable uncertainty is associated with these estimates because of a lack of site-
specific data paint lead impacts on soil in the Basin. The estimates are derived from studies
outside the basin and may not be directly applicable to any given location within the Basin.
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In summary, the major sources of uncertainty in the estimated range of local background soil
lead concentrations in the basin include the following:

1) The broad range of arithmetic mean soil lead concentrations attributed to exterior
lead-based paint reported in the literature (100-2,000 ppm). (Chaney et al., 1988,
Hardy et al., 1971; Mielke et al., 1983; Ter Haar and Aronow, 1974)

2) The broad range in automobile contributions to local background soil lead
concentrations (11-442 ppm) reported in the literature (Agrawal et al., 1981; Case et
al., 1989; Motto et al., 1970; Ward et al., 1975; Wheeler and Rolfe, 1979; Wong and
Tam, 1978)

3) Ignoring the geo-spatial information present in the available data. The range in
regional soil lead concentrations shown in Figures 5 and 6 represents information
obtained from soil and sediment samples collected throughout the Coeur d’Alene
River Basin. (Gott and Cathrall, 1980; Hagler-Bailly, 1995; Reece et al., 1978;
URSG, 1998) 1t is likely that the regional soil lead concentration varies with location.

4) Combining soil and sediment data to develop an estimate of regional soil lead
background. Insome areas within the Coeur d’Alene River Basin such as the
floodplains, combining data from both media may be reasonable. In areas not located
within the floodplains, the appropriateness of combining soil and sediment data is
questionable.

Collection and analysis of site specific data would be expected to decrease the level of
uncertainty in the estimated local background soil lead. Consideration of the spatial information
in the data would tend to decrease the level of uncertainty in the estimate attributed to all of the
sources listed above. Geo-spatial information could be used to address the spatial distribution of
anthropogenic contributions (i.e., lead-based paint and automobile emissions) to the local
background soil lead concentration as well as the spatial distribution of regional soil and
sediment lead background concentrations.

The estimated range for local background groundwater lead concentration in the Coeur d’Alene
River Basin is 5-15 pg/l.. Estimates for the local background dissolved and total lead
concentrations in surface water are 3 and 7 pg/L, respectively.

Uncertainties associated with the groundwater and surface water background estimates is
primarily due to the limited data. Collection of site specific data and consideration of temporal
and spatial trends wouid tend to decrease the uncertainty in the estimates of background lead
concentrations.
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Table 1.

~ Reported and Predicted Soil and Rock Lead Concentration
Percentiles from Gott and Cathrall (1980)

_ Soil (ppm) Rock (ppm)
Percentile Reported Predicted’ Reported
25 28 20 8
50 43 42 19
75 75 88 43
90 171 170 140
95 na 253 na

‘Maximum likelihood best fit lognormal PDF (AM, 76.4: 8D, 115; GM, 4.23;

GSD. 2.97). na, notreported in Gott and Cathrall (1980)..
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Table 2
Sediment Lead Concentration Percentiles for the Low
Distribution Estimated from URSG/CH2M Hill Data

Percc;ntile Sediment Lead Concentration (ppm)
Truncation A” | Truncation B | Truncation C
25" 18 20 22
50" 23 27 35
75% 79 37 57
90" 36 48 89
95™ 42 57 116

" Percentiles calculated as: Xp = exp (¥ + Z,5, ); x, , estimated

percentile; exp, inverse natural logarithm; y , mean of the logarithms
of the data; Z,,, Z statistic at probability, p. s,, standard deviation of
the logarithms of the data.
*Truncation points shown in Figures 2-4.
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TABLE 3
SOIL LEAD CONCENTRATION PERCENTILES FOR
SPOKANE BASIN
Percentile Sediment Lead Concentration (ppm)
Spokane Basin
Statewide REI)OI‘IECIi Estimatedz

25" not provided | not provided 10
50" 7 1 11.0
75% not provided | not provided 13
90" 17 15 15
95 not provided | not provided 16

' Reported by WSDE 1994 ‘

* Percentiles calculated as: Xp =exp (y+ Z,s, ); x, , estimated percentile;
exp, inverse natural logarithm; 3, mean of the togarithms of the data; Zp,

Z statistic at probability, p; s,, standard deviation of the logarithms of the
data.
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Table 4
Comparison of Residential Yard and Roadside Soil Lead Concentrations
from Terragraphics (1990)

Soil Lead Concentration (ppm)
Location Residential Road Shoulders Difference
{Road-Res.)
n Mean | Median | N Mean Median | Mean | Median
Smelterville 200 3580 3010 6 4960 4970 1380 1960
Kellogg 771 2796 2440 5 3472 2280 676 -160
Wardner 92 2040 1500 1 1300 1300 -740 -200
Page 50 1090 810 3 818 595 -272 -215
Elizabeth Park | 27 799 | 734 2 695 | 695 -104 -39
Pinehurst 100 683 501 8 1396 1015 713 514
Total 1240 | 1831 1499 24 2436 1480 605 -19
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TABLE 5
SURFACE WATER LEAD CONCENTRATIONS

Total Lead (ug/L) Dissolved Lead (ug/L)
Range in Range In | Range in Range In
. Data Mean Means Data Mean Means
10 monitoring stations in Idaho <1 - 350 42 7-67 <] - 280 6 3-14
Coeur d’Alene at Cataldo <().5- 81 21 - <0.5-24 4 -
Hayden Creek (north of Lake Coeur '
dsAlene)l - 7 - <0.5 - 44 4 -

1. There was only one observation for total lead concentration in the database for Hayden Creek. collected in 1971.
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v=22852x + 63078

R*=0.8802

.. Fig. 1. Lead. all data (n = 283), 3 Truncation Levels for Background

0.0 1.0 20

zZ-score

3.0

In Concentration (ppm)

Summary Statistics Description of Data Set: LEAD
slope 2.29 from URSG file: soil_sed_metals_1]_12_98.xls
95% LCL 2.19 sediment in LC {lower basin}
95% UCL 2.38 detects onty
| _intercept 6.31 All Conc. Data (background and site-impacted)
95% LCL 6.21
95% UCL 6.4]
Y 0.880)
n 283
AM 318695
sD 488723
GM 548.831 Combination of
GSD 9.83] LCL's UCL's
25th %ile 117.5 1138 121.3
T5th %ile 2563.5) 21724] 30250
90th %ile] 10264.0] 81909 12861.9
| 95th %ile {| 235439] 18124 7] 305834
99th %ile ] 11174451 80412.0] 1552856
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Fig. 2. Lead, Truncation Point "A" (n=77)

In(x) <= 3.69, x <= 39.9 ppm

..y =03564x + 33,1380 _.

-

R™ =0.906]

4.5

4.0

s
3.0

15

0.0

0.5

1.0 2.0 .30

Z-s5Core

In Concentration (ppm)

Description of Data Set: LEAD

* from URS? file: soil_sed metals 11_12 98.xis
* sediment in LC {lower basin}

koraund defined as Inix} <= 3 9

Summary Statistics
| slope 0.36
95% LCL 0.33
95% UCL 0.38 *_detects only
antercept 3.14
95% LCL 3.1
93% UCL 3.17
r 091
n 77
AM 24.49
SD 7.62
GM 23.081 Combination of
GSD 1431 LCL's UCL's
25th %ile 18.1 18.0 18.3
75th Y%ile 29.3 281 30.7
90th %ile 36.4 34.3 38.7
95th %ile 41.5 38.7 44.5
1 99th %ile 52.% 48.4 57.9
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Fig. 3. Lead, Truncation Point “B" (n = 95)

In{x) <= 4.27, x <= 71.7 ppm

e T e 3.0
e ——e Y = A597X + 3280 — e o : - 4.5
4 *
L — R-=0976] e e e 4.0 -
e LI ' =
—e e = e e e 3.5 E-_
- - 3.0 E
-
: &
- __.__. ¢ - —— 2.0 g
— - — - 15
: £
—- - — 10
T e e T T e R - Q.5
- - - 0.0
-3.0 2.0 -1.0 0.0 1.0 2.0 3.0
z-score
Summary Statistics Description of Data Set: LEAD
slope 0.46 * from URSG iile: soil_sed_metals 11_12_98.xls
93% LCL 0.44 * sediment in LC {lower basin}
95% UCL 0.47 * detects only
intercept 3,29
95% LCL 327
95% UCL | 3.30
r 0.98
! 95
AM 29.65
1) 13.32
GM 26.82| Combination of
GSD 1.58] LCL's UCL's
25th %ile 19.7 19.6 19.8
75th %ile 36.61 35.7 7.5
90th %ile 48.3 46.7 50.0
95th %iie 57.1 54.9 59.4
1.99th %ile 78.1 74.4] 82.1
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Fig. 4. Lead, Truncation Point "C" (n = 115)
In(x) <= 5.42, x <= 225.0 ppm

y=0.723x + 3.5601

-

*®
e raa et R =0.9502 JO _.‘_..0.’ i

-3.0 -2.0 -1.0 0.0. 1.0 2.0

Z-5Core

In Cencentration (ppm)
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Summary Statistics Description of Data Set: LEAD
| __slope 0.72 * from URSQC file: soil_sed_metals_11_12_98.xls
95% LCL 0.69 *+ sediment in LC {lower basin}
95% UCL Q.75 * detects only
intercept 3.56 koround defined as In(x) <= § 42
95% LCL 3.53
95% UCL 3.59
r 0.95
n 115
AM 47.91
SD 45.96
GM 35.17t Combination of
GSD 2,06 LCL's UCL's
25th %ile 216 214 21.8
75th %ile 57.3 54.4 60.3
90th %ile B8.8 82.8 953
95th %ile 115.5 106.5 125.3
1 99th %ile 189.0 170.6 209.4



Gott and Cathrall. 1980

50M9% (43) 90th% (171) 95t% (253)
= i o

50M% (27) 9519 (57) URSG, 1998; LCAAR-"B"

gk ’
: "AM (79) Max (200) Reece, et al, 1978;
AM  Max ¢ . ¢ N. Fork
(17} (33) Hagier-Baily, 1995;
N. Fork
0 50 100 150 200 250 300

Soil/Sediment Pb Concentration {ppm)

Coeur d’ Alene River Basin. Shown are estimated ranges of regional background based on data
reported in Reece et al (1978, diamonds), URSG (1998, triangles), Gott and Cathrall (1980,
squares) and Hagler-Bailly (1995, crosses). AM and Max refer to arithmetic mean and maximum,
respectively; percent values are percentiles. The numbers in parentheses are the bounds on the
ranges.
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Figure 6. Estumates of Background Concentrations of Lead in Soil in the Coeur d’Alene River
Basin. Shown are the estimated contributions of regional sources (diamonds), exterior lead based
paint (triangles), and automotive emissions (squares) to local background concentrations of lead in
the Coeur d’ Alene River Basin (crosses). The horizontal lines represent the estimated range of the
contributions from each source category. The numbers in parentheses are the bounds on the
ranges.
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Appendix A

Potentially Relevant Sources for Determining Background Lead Concentrations in the
Coeur d’Alene River Basin not Cited in the Main Body of the Report

Chaney, R.L., S.B. Sterrett, H.-W. Mielke. 1982. The Potential for Heavy Metal Exposure from
Urban Gardens and Soils. Proceedings of the Symposium on Heavy Metals in Urban Gardens,

Preer, J. R., ed., Environmental Science Department, University of the District of Columbia,
April 29.

Daines, R.H., H. Motto, D.M. Chilko. 1970. Atmospheric Lead: Its Relationship to Traffic
Volume and Proximity to Highways. Environmental Science and Technology. 4(4): 318-322.

Ganje, T.J. and A.L. Page. 1972. Lead Concentrations of Plants, Soil and Air Near Highways. .
California Agriculture, April, p. 7-9. ‘ :

Huntzicker, J.J., S K. Friedlander, C.I. Davidson. 1975. Material Balance for Automobile-
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Schultz, R. Smith, J. Stanton, and C.M. Wai. 1974, Heavy Metal Content in the Sediments of
‘the Southern Part of the Coeur d’Alene Lake. Environ. Pollut. (6): 263-266.
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Appendix F
Chemical Toxicity Profiles

1.0 Chemical Profiles

Toxic effects of the chemicals of concern are summarized below along with the toxicity criteria
used in the baseline risk assessment for assessing non-carcinogenic and carcinogenic effects.

1.1  Antimony

Literature on the hedth effects of antimony in humans is mostly from reports on high-dose
occupational exposures by inhalation in antimony smelting and processing plants.

The U.S. EPA has derived a RfD of 0.0004 mg/kg-day for ingestion of antimony (U.S. EPA
19984). In the study upon which the RfD was based (Schroeder et al. 1970 as cited in U.S. EPA
1998a), the administered form of antimony was potassium antimony tartrate in water to male and
female rats. The critical effects included reduced lifespan, atered cholesterol levels in both
sexes, decreased non-fasting blood glucose levels and mean heart weight in treated males. No
increase in tumors was observed as aresult of the treatment.

The oral reference dose for antimony was based on an uncertainty factor of 1000, which includes
afactor of 10 each to account for interspecies conversion, protection of sensitive individuals, and
extrapolation from a lowest-observable-adverse-effect level (LOAEL) to a no-observable-
adverse-effect level (NOAEL). Confidence in the chosen study (Shroeder et al. 1970 as cited in
U.S. EPA 1998a) was rated as low, since only one dose level of antimony was administered, only
one species was tested, and gross pathology and histopathology were not adequately described.
Confidence in the data was also rated low because of a general lack of adequate oral exposure
investigations. Consequently, alow confidence was assigned to the RfD for antimony.

1.2 Arsenic

The toxicity of arsenic varies with its chemical form. The primary valence forms are trivalent
and pentavalent inorganic arsenic. Trivalent (@arsenite) compounds are generally more acutely
toxic than pentavalent (arsenate) compounds, but in the environment arsenite is converted to
arsenate (Goyer 1996). Chemica mineralogy and physical characteristics also affect acute and
chronic toxicity.

In humans, arsenic does not appear to accumulate in physiologically active compartments of the

body (U.S. EPA 1984). Arsenite reactswith sulfhydryl groups of proteins, which leads to higher
amounts of arsenic in hair, skin, and stomach (U.S. EPA 1988; Goyer 1996). The liver readily
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converts absorbed arsenic into compounds that are rapidly excreted in the urine. About 50 to 80
percent of absorbed arsenic is eliminated by urinary excretion (Goyer 1996). Consequently, the
amount of arsenic excreted is a reliable indicator of the level of recent arsenic exposure. Other
elimination routes include feces, hair, sweat, and desquamation of the skin.

1.2.1 Carcinogenic Effects of Arsenic

Risk assessments for arsenic are generally based on the induction of lung cancer by inhaled
arsenic and the risk of skin cancer by ingested arsenic. These are the effects of greatest concern
for chronic exposure and for assessing remedial objectives.

The oral slope factor based on skin cancer was derived from a study involving arsenic exposures
to over 40,000 people in Taiwan. These people were exposed to arsenic in groundwater used for
drinking water for a significant portion of their lifetime. Despite the many uncertainties in the
study, this database on arsenic represents one of the best available sources of dose-response
information in humans. Unfortunately, the study design limited its usefulness to derive precise
risk estimates. Specifically, the subjects were classified into three exposure groups (high,
medium, or low) because of the lack of information on the amount of exposure. Skin cancer has
been noted in arsenic-exposed populations in Chile, Argentina, and Mexico, athough no
association has been found in the U.S. between arsenic and cancer incidence. U.S. EPA (1998a)
notes that sample sizes of exposed populations in the U.S. may have been too smal to
statistically detect arelationship.

The U.S. EPA (1988 and 1998a) derived the oral slope factor of 1.5 (mg/kg-day)™ used in this
risk assessment. This value is an order of magnitude lower than the previous slope factor of 15
(mg/kg-day) ™ issued by U.S. EPA (1984). The difference is due to a revised evaluation of the
Taiwan study. The dose-specific and age-specific skin cancer rates associated with exposure to
arsenic in drinking water were predicted using the modified cancer risk model and incorporating
assumptions that are more realistic for the U.S. population.

1.2.2 Non-carcinogenic Effects of Arsenic

Exposure and health effects associated with chronic exposure to elevated levels of arsenic have
been documented in the U.S. and throughout the world, most commonly through natural
occurrence of high levels in drinking water and also through agricultural and medicinal uses of
arsenic. Gastrointestinal irritation, skin disorders, anemia, injury to the peripheral and central
nervous systems are some of the non-carcinogenic effects noted in populations exposed to high
levels of arsenic (U.S. EPA 1988; ATSDR 19934). In addition, a cardiovascular disorder known
as blackfoot disease, which is an endemic peripheral artery disease causing discoloration or
gangrene of the lower extremities, was also observed in Taiwan (U.S. EPA 1988; ATSDR
1993a). Skin effects are generally observed at the lowest levels of exposure that cause
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observable effects such as hyperpigmentation (excess pigment) and hyperkeratosis (excess
keratin leading to wart-like skin thickening).

The chronic RfD for arsenic is based on the NOAEL for skin effects from the same study as
described above for the slope factor. The RfD listed in the IRIS database is 0.0003 mg/kg-day,
which incorporates an uncertainty factor of 3. The uncertainty factor was based on the lack of
data to preclude reproductive toxicity as a critical effect and on the uncertainty as to whether all
sensitive individuals will be protected. Because U.S. EPA scientists are not in agreement on the
interpretation of the data and the appropriate oral RfD for arsenic, the agency allows flexibility in
the RfD from 0.0001 to 0.0008 mg/kg-day (U.S. EPA 1998a).

Confidence in the chosen studies (Tseng 1977; Tseng et a. 1968 as cited in U.S. EPA 1998a)
were considered medium, since an extremely large number of individuals (greater than 40,000)
were included in the assessment. However, the doses were not well characterized and other
contaminants were also present. In addition, problems were noted in several epidemiological
studies. The Tseng studies in particular did not look at potential exposures from food or any
other sources. Consequently, a medium confidence was assigned to the RfD for arsenic.

1.3 Cadmium

Long-term exposure to cadmium by both inhalation and ingestion is associated with proteinuria
(protein in the urine indicating kidney effects) in both worker and genera populations (ATSDR
1993b; U.S. EPA 1998a). In both occupational and non-occupational populations, kidney effects
were found only after long-term (greater than 30 years) chronic exposure to fairly high levels of
cadmium. In addition, a threshold amount of cadmium apparently must be inhaled or ingested
before kidney effects are observed. A threshold estimate of 2,000-mg over 50 years was
approximated from a study of a population in Japan that ate rice grown in cadmium-polluted
waters (Nogawa et al. 1989).

A concentration of 200 micrograms cadmium per gram wet weight kidney cortex is the highest
rena level not associated with proteinuria in humans based on chronic exposure (U.S. EPA
1998a). U.S. EPA extrapolated this level to a NOAEL of 0.005 mg/kg-day in water and 0.01
mg/kg-day in food using a toxicokinetic model assuming 5 percent and 2.5 percent absorption,
respectively. U.S. EPA’s ora RfD was thus calculated as 0.0005 mg/kg-day cadmium ingested
in water and 0.001 mg/kg-day for cadmium ingested in food, using an uncertainty factor of 10 to
account for variation in individual sensitivity. Because the NOAEL was based on data obtained
from many studies on the toxicity of cadmium in both humans and animals, confidence in the
data and in the RfD values was rated as high. In addition, the data allows calculation of
cadmium absorption, distribution, metabolism and elimination.
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In the absence of a derma RfD, U.S. EPA recommends using an oral RfD corrected to an
absorbed dose for evaluating the systemic effects via dermal absorption of chemicals from
contact with soil. In developing an RfD, U.S. EPA (U.S. EPA 1998a) assumed absorption
percentages to develop administered doses for food or water from the absorbed dose predicted by
the toxicokinetic model. The dermal absorbed RfD for food is thus 0.00001 mg/kg-day, which
is obtained by multiplying the administered oral RfD of 0.001 mg/kg-day by the gastrointestinal
absorption factor of 1 percent (U.S. EPA 1998b).

Cadmium has not been shown to be carcinogenic in laboratory animals via oral exposure at doses
of 2.5 mg/kg-day and below (ATSDR 1993b). Studies in humans likewise have not shown
evidence of cadmium causing carcinogenic effects following oral exposure, athough these
studies may have limited sensitivity to detect increases in cancer incidence (ATSDR 1993b).
However, U.S. EPA classified cadmium as a B1 or probable human carcinogen by the inhalation
route (U.S. EPA 1998a). However, in the risk assessment, cadmium is only evaluated as a non-
carcinogen, since exposure to cadmium by inhalation was not considered a concern at this site.

14  Copper

Copper is an essential element for humans. Copper is naturally found in food and is necessary in
the diet for good health. Approximately 1 milligram of copper is consumed from food and/or
ingested from water every day.

The toxic effects of the chemical at the acute LOAEL for sensitive individuals appear to occur at
about twice the daily level required for health. The recommended dietary allowance (RDA;
NAS 1980 as cited in ATSDR 1990a) estimates 2 to 3 mg/day (0.03 to 0.04 mg/kg-day) are
required for health. The onset of gastrointestinal irritation from copper ingestion in humans has
been observed at a wide range of doses from 5 to 420 mg/day, (0.07 to 6 mg/kg-day) (ATSDR
1990a). Other effects appear to be a flu-like disease linked with the inhalation of copper fume by
workers (ATSDR 1990a). The liver also appears to be the primary target organ for toxicity in
subchronic studiesin rats and pigs (Hurst 1991).

The toxic effects of exposure to copper and its compounds include widespread capillary damage,
kidney and liver injury, central nervous excitation, jaundice, pain over the liver, and depression.
Copper intake at high doses may lead to lethargy, coma, and refractory hypotension (EHC 1998).
Exposure to copper dusts can cause dermatitis, discoloring of the skin, irritation of the eyes, nose
and throat, and cause headaches, dizziness, nausea, and diarrhea. Vomiting, diarrhea, stomach
cramps, and nausea may result after drinking water with high levels of copper (ATSDR 1990b).

U.S. EPA’s Environmenta Criteria and Assessment Office (ECAQO; Hurst 1991, ECAO is now
called the National Center for Environmental Assessment, NCEA) recommended an oral RfD of

C:\Baseline Appendixes\Apps for PDR\Appendix B Lake SLRA\Appendix F



DRAFT FINAL COEURD’ALENE BASIN RI/FS Appendix F
CUA RISK ASSESSMENT, CDARB, IDAHO Date: 06/03/00
RAC, EPA Region 10 Page F5 of F10
Work Assignment No. 54-50-0C2Q

0.04 to 0.07 mg/kg-day for copper. This recommendation was based on chronic gastrointestinal
effects in humans from drinking beverages or water contaminated with copper (ATSDR 1990a).
The latest publication of the Health Effects Assessment Summary Tables (U.S. EPA 1997) listsa
maximum allowable concentration for copper in drinking water of 1.3 mg/L. This concentration
trandates into 0.037 mg/kg-day (1.3 mg/L x 2 L/day [water ingestion rate] / 70 kg [adult body
weight]), and is the lower end of the range recommended by ECAO (Hurst 1991). Therefore,
this value was used as the oral RfD for copper in this risk assessment.

Copper is not known to cause cancer. U.S. EPA has classified copper as Group D based on a
lack of human data and inadequate animal data on its carcinogenicity (U.S. EPA 1998a).

15 Lead

As summarized by ATSDR (1993c) and U.S. EPA (1986), lead is ubiquitous in the environment
due to its widespread historical uses as a fuel additive, in paints, solders, and other consumer
products. Lead can cause a wide range of toxic effects, mainly at high doses. The primary
effects of concern for chronic exposures to environmental lead levels, however, are subtle
neurobehavioral effectsin young children. Subclinical effects on the blood-forming system are a
secondary issue at low levels of exposure. Controversy continues to surround the question of
low-level health effects from lead, which are often indistinguishable from other factors,
particularly socioeconomic influences.

Lead can result in awide range of biological effects depending upon the level and duration of
exposure. Children are considered to be the most sensitive population. This higher susceptibility
derives from numerous factors including metabolic, neurological, and behavioral reasons.
Children absorb alarger fraction of ingested lead than do adults; thus, children will experience a
higher internal lead dose per unit of body mass than adults at similar exposure concentrations.
Absorption of lead appears to be higher in children who have low dietary iron or calcium intakes;
thus, dietary insufficiencies, which are not uncommon in children, may contribute to their
susceptibility to lead toxicity. Infants are born with alead body burden that reflects the burden
of the mother during gestation, lead from the maternal skeleton is transferred across the placenta
to the fetus and additional lead exposure may occur during breast-feeding. Exposuresin utero
and during early infancy may contribute to susceptibility to lead later in childhood.

Epidemiologic studies have provided evidence for a relationship between prenatal and postnatal
lead exposure in infants and young children, and support the use of PbB as an index of
toxicological effect. Measurable effects include impaired or delayed mental development,
disorders of heme metabolism, and other biochemical effects on blood cells and decreased serum
levels of vitamin D. Although a PbB threshold for some of these effects has not been
established, the evidence suggests that it may lie within 10-15 micrograms per deciliter of blood
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(ng/dL). For neurobehavioral effects in particular, the existing epidemiological studies do not
provide definite evidence of a threshold. As blood lead increases above the range of 10-15
pg/dL, the risk for more pronounced effects on all of the above endpoints increases. At levels
greater than 30 pg/dL, the risk for nephrotoxicity and overt neurological effects (i.e.,
encephal opathy) become substantial.

In light of these data, the CDC has issued guidance for appropriate screening and for developing
preventive measures aimed at reducing children’s PbB below 10 pg/dL, the intervention level
(CDC 1991). This level for children has come to be used as an initial level in screening for
exposure. We can be fairly certain that the use of PbB, as estimated by the IEUBK model,
provides a reasonable measure of the potential health risks associated with lead exposures, and
an appropriate basis for developing RBCs.

Remedia actions, such as community wide prevention activities and blood lead screening, are
usually recommended by the CDC when blood lead levels exceed 10 pug/dL. EPA has also
identified 10 pg/dL as a level of concern for the developing fetus in a pregnant woman, and the
goal isano more than 5% probability that the fetal blood lead will exceed 10 pg/dL if the mother
is exposed. For adults, the concerns are peripheral neuropathy (i.e., footdrop and wristdrop
characteristic of the painter or other workers with excessive occupational exposure to lead) or
chronic nephropathy (morphological and functional changes in the kidney), under excess
occupational or even accidental exposures.

Excess lead exposure has multiple hematological effects. Lead-induced anemia, in particular,
results from a shortened lifespan of red blood cells and impairment of heme synthesis. Other
target organs are the gastrointestina and reproductive systems. However, the most sensitive
adverse health effect for adults in the general population may actually be hypertension (U.S.
EPA 1989). A number of epidemiological studies provided evidence for an association between
increased blood pressure and elevated body burden of lead in adults (ATSDR 1993c). However,
even where an association was found, the increase in blood pressure was very slight (Schwartz
1995).

1.6  Mercury and Compounds

Long-term exposure to inorganic mercury can permanently damage the brain, kidneys, and
developing fetuses. The form of mercury and the way an individual is exposed to it determine
which of these health effects will be more severe. Organic mercury that is eaten in contaminated
fish or grain may cause greater harm to the brain and developing fetuses than to the kidney.
Breathed metallic mercury vapor may cause greater harm to the brain. Inorganic mercury salts
that are eaten in contaminated food or drunk in water may cause greater harm to the kidneys
(ATSDR 1990c). Short-term exposure to high levels of inorganic and organic mercury will have
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similar health effects; but full recovery (excretion of the chemical from the body) is more likely
after short-term exposures. Mercury has not been shown to cause cancer in humans. U.S. EPA
has classified inorganic mercury as a Group D carcinogen; because no human data were
available and animal and other supporting data are inadequate (U.S. EPA 1998a). For this risk
assessment, only inorganic mercury was considered a chemical of concern.

In October of 1987, a panel of mercury experts met at a Peer Review Workshop on Mercury
Issues in Cincinnati, Ohio, and reviewed outstanding issues concerning the health effects and
risk assessment of inorganic mercury (U.S. EPA 1987 as cited in U.S. EPA 1998a). The panel
decided that the most sensitive adverse effect for mercury risk assessment is formation of
mercuric-mercury-induced autoimmune glomerulonephritis. The production and deposition of
1gG antibodies to the glomerular basement membrane in the kidney can be considered the first
step in the formation of the mercuric-mercury-induced autoimmune effect.

Three studies were chosen from a larger selection of studies as the basis for developing the ord
RfD for mercury. In the Druet et a. (1978 as cited in U.S. EPA 1998a) study, an immune
response was observed in Brown Norway rats injected with mercuric chloride (HgCl,). This
response was accompanied by proteinuria and in some cases by a nephrotic syndrome.
Mercurials administered by inhalation or ingestion to Brown Norway rats also developed a
systemic autoimmune disease (Bernaudin et al. 1981 as cited in U.S. EPA 1998a). After 60 days
of HgCl, exposure, 100% (5/5) of the rats were observed with a mixed linear and granular
pattern of 1gG deposition in the glomeruli and granular 1gG deposition in the arteries. Weak
proteinuriawas aso observed.

Brown Norway HgCl ,-treated rats started to lose weight and hair after being administered with
HgCl, by gavage (Andres 1984 as cited in U.S. EPA 1998a). Two of the HgCl ,-treated rats died
30-40 days after beginning the study. Examination of the kidneys by immunofluorescence
showed deposits of 1gG present in the renal glomeruli of the mercuric-treated rats. In addition,
morphological lesions of the ileum and colon with abnormal deposits of IgA in the basement
membranes of the intestinal glands were also observed.

The kidney and central nervous system are the major target organs for toxicity induced by
inorganic mercury following ingestion or inhalation, respectively, in humans (ATSDR 1990c).
The ora RfD value for inorganic mercury is 0.0003 mg/kg-day. This RfD is based on kidney
effects resulting from oral and parenteral (e.g., subcutaneous or intravenous injection)
administration of mercury in rats. An uncertainty factor of 1000 was applied for the LOAEL to
NOAEL conversion to account for use of subchronic studies, animal to human extrapolation, and
sensitive human populations. Based on the weight of evidence from the studies mentioned above
using Brown Norway rats and the entire mercuric mercury database, the level of confidence for
the oral RfD was rated as high. In addition, the oral RfD was derived after intensive review and
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workshop discussions of the entire inorganic mercury database, not just from one study (U.S.
EPA 19983).

1.7 Zinc

Zinc is an essentia trace element for which reports of health effects are more common for
deficiency than for toxicity (Goyer 1996). Chronic ingestion of zinc in humans, including
therapeutic use, can interfere with iron and copper absorption. The effects on copper and iron
biochemistry are considered of concern since long-term iron or copper deficiency could result in
significant adverse effects such as hypochromic anemia (U.S. EPA 1998a). In addition, several
studies have investigated the effects of zinc supplementation on the high-density lipoprotein
(HDL) levels of adult males. High ingestion of zinc can decrease HDL levels. The observed
change in HDL values in males may be significant since a sustained decrease in HDL
concentrations may be associated with increased risk of coronary artery disease when in
conjunction with an increase in low-density lipoprotein (LDL) cholesterol (U.S. EPA 1998a).
The most common syndrome reported in humans exposed to zinc by inhalation is metal fume
fever. Thisreversible condition istypically caused by occupationa exposure to fumes of zinc or
zinc oxide dust and is associated with chills, fever, sweating, and weakness.

The oral RfD is 0.3 mg/kg-day for zinc and zinc compounds (U.S. EPA 1998a). The RfD is
based on an oral study in humans in which the critical effect was a decrease in erythrocyte
superoxide dismutase in adult women after 10 weeks of exposure (Yadrick et a. 1989 as cited in
U.S. EPA 1998a). An uncertainty factor of 3 is attached to the RfD based on a minimal LOAEL
from a moderate-duration study of sensitive individuals and consideration of zinc as an essential
dietary nutrient. The level of confidence in the studies (as cited in U.S. EPA 1998a) were
considered medium, since they were well conducted with many biochemical parameters
investigated. However, only afew numbers of individuals were tested and the studies were all of
short duration. Consequently, a medium confidence was assigned to the RfD for zinc.

The RfD of 0.3 mg/kg-day should supply an adequate amount of zinc for adolescents and adults
without physiological impairment. This amount, however, is inadequate for the recommended
dietary allowance (RDA) for infants, preadolescent children, or for lactating women. The RDA
values for zinc range from 5 to 15 mg/day for different age and gender categories. This range
accounts for the amount needed for growth, development, metabolism and tissue maintenance for
the American population (U.S. EPA 1998a).
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